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Introduction

Bonneville Power Administration (BPA) is preparing to respond to a U.S. Department of Energy (DOE) Funding Opportunity Announcement for Smart Grid Regional Demonstration Projects as defined and funded by the American Recovery and Reinvestment Act of 2009  (Recovery Act) and the Energy Independence and Security Act of 2007. BPA seeks to create a coalition of partners prepared to implement a Smart Grid Regional Demonstration Project which BPA has entitled The Pacific Northwest Smart Grid Test Bed (Test Bed). BPA anticipates that DOE awards will be given contingent upon the merits of the project concept and the ability of the responding group to provide a minimum of 50% matching funds toward the project.  BPA seeks to build on its long history of regional partnerships. We wish to invite regional utilities and others to join BPA in an effort to create The Pacific Northwest Smart Grid Test Bed and to pursue funding for the project through stimulus funds made available through DOE’s competitive funding announcement.  To support a BPA effort to respond to the coming final DOE announcement, BPA would like to receive responses to this RFI by May 18, 2009, however early submission is strongly encouraged.  BPA requests that each utility who submits a response to this RFI include a signed copy of the Letter of Interest found on page 15 of this packet.  Included in this packet of information is a Letter of Interest for utilities interested in partnership on the project.  This letter is intended to formally open discussions between BPA and regional utilities.  In a later phase when a team has been finalized, we will be asking final project team member utilities to sign a Letter of Intent to partner.  
Expected Timeline 

DOE released a Draft Funding Opportunity Announcement (FOA) on April 16, 2009. Comments on the Draft FOA are due May 6, 2009.  BPA anticipates that the final version of DOE’s FOA will be issued in mid to late May.  The FOA calls for proposals for regional Smart Grid demonstration projects pursuant to Title XIII, Section 1304(b) of the Energy Independence and Security Act (EISA) which will have roughly a 30 day response period.  The FOA also covers Smart Grid Infrastructure Development Projects pursuant to Title XIII, Section 1306 of EISA.  

As BPA intends to pursue funding under section 1304(b) of EISA (Smart Grid Demonstration Projects), we anticipate that BPA and its partners will have at least 50 days from April 16, 2009 to create and submit a regional Smart Grid demonstration project proposal for the Pacific Northwest.  To fulfill this goal, BPA is seeking and requesting partnerships with Pacific Northwest utilities interested in creating a regional Smart Grid demonstration.  BPA believes that time is of the essence and that the region must be quick to form partnerships and move forward with a proposal to DOE.  We therefore request a speedy response to this RFI and an open dialogue with all those interested in partnering with BPA on this project.  

BPA believes at least three to five partnering utilities or utility coalitions are necessary to comprise a proper proposal in response to DOE’s FOA. The Test Bed will be sited within this primary group of partnering utilities.  BPA believes that there will be room for additional utility involvement to help with design, research and analysis of the project.  After BPA and the partnering utilities have formulated a relationship and commitment to the project, the team must then move forward on several fronts.  First the team must begin to recruit technology partnerships with a number of vendors interested in helping to implement and potentially fund the project (if such co-funding schemes are allowed by DOE rules).  Second, in parallel the team must begin to create a proposal to respond to an anticipated DOE FOA for EISA section 1304(b), Smart Grid Regional Demonstration Projects, within the expected 30 day response period.  

Partnership Criteria
The America Recovery and Reinvestment Act (ARRA) appropriated $400 million to EISA Title XIII, Section 1304(b) Smart Grid Regional Demonstration Projects. EISA requires a 50% match from applicants pursuing project funding under section 1304(b) to provide 50 percent of the total costs.  Matching funds may be either monetary, in-kind or a combination of both. BPA has committed $10 million in funds to the project and seeks at least three to five utilities interested and capable to provide at least the same or greater in monetary, in-kind or a combination of these resources to the project. Partnering utilities must also have available technical and other resources to support the projects: research, design, management, implementation, installation and persistence.  Each utility must be willing to abide by the GridWise Architecture Council's Interoperability Framework. 
 Each partnering utility must be willing to share all necessary information generated by the project with Pacific Northwest National Laboratory (PNNL) for project analysis and evaluation.  Each potential partnering utility, wishing to host a project site, must offer one or several possible distribution feeder sites for inclusion in the project.  Finally, when the final project team has been chosen, each partnering utility must sign a Letter of Intent with BPA regarding partnership and implementation should DOE award funding to the project.  

BPA recognizes that many utilities will not be able to commit a site to the project.  We also understand that many of these same utilities are interested in helping to design the project and the associated research agenda.  For these utilities, BPA extends the option of partnering with the project on design and implementation to help ensure that a more expansive and robust research agenda is created; one that has more direct implications for a greater number of Pacific Northwest utilities. 
Partnership Statement of Interest

This document represents BPA's interest in creating a partnership with various Pacific Northwest Regional Utilities for the purpose of creating a proposal to DOE for a regional Smart Grid demonstration project as outlined in EISA Title XIII, Section 1304(b).  This document attempts to open a dialogue with interested utilities. This project represents a continuation of BPA’s commitment toward creating partnerships and working with key constituents across the Pacific Northwest on unique capital and research and development opportunities.  BPA requests that interested respondents fill out this request for information and return it to BPA by May 18, 2009.  The project will then invite those utilities that are interested in partnership to craft a proposal to DOE for funding of a regional Smart Grid demonstration project. If you have questions or would like to meet with BPA staff please contact Jason R. Salmi Klotz at 503-230-5327 or Lee Hall at 503-230-5189 or send an e-mail to SmartGrid@bpa.gov.  BPA and its staff appreciate and thank you for your interest and diligence.
Purpose of This Request

BPA is issuing this request for the purpose of identifying utilities within the BPA service area who would like to participate in the Test Bed project, a Regional Demonstration Project as outlined by Title XIII of the Energy Independence and Security Act (EISA) of 2007 amended by American Recovery and Reinvestment Act (ARRA) of 2009.  The development and testing will cover a wide range of Smart Grid challenges but will be built around a distributed hierarchical communications and control architecture.  

Utilities participating in the project will be expected to contribute to the 50% cost share required for funding of  Regional  Smart Grid Demonstration Projects as required by Title XIII, Section 1304(b) of EISA 2007. Partnering utilities will be expected to participate in meetings and workshops with the BPA project team and with technology partners to design the Test Bed and to develop requirements for equipment that may be selected for installation in the Test Bed.

In addition to utility participants, BPA anticipates participation by companies and organizations offering Smart Grid products and technologies in the design and implementation of the Test Bed.  The overall goal will be to test a variety of Smart Grid technologies. Interoperability considerations will be guided by the work of the GridWise Architecture Council (GWAC) and their “GridWise Interoperability Context-Setting Framework.”
Process for Responding to This Request

This document has been made available in Microsoft Word® format.  The various boxes (form fields) can be marked electronically.  If you prefer to fill the document out by hand, you may print the document and submit a hard copy version to BPA.  If additional information cannot be properly communicated through the use of this form, please attach the information with your response, or you may contact BPA and request a meeting with BPA staff. If you would like to meet with BPA about this request for information before submitting a response, please contact your account executive or contact Lee Hall at 503-230-5189 or Jason R. Salmi Klotz at 503-230-5327. You may also send e-mail to SmartGrid@bpa.gov.
BPA envisions three phases to the partnership process. 

1.
Release of this Request for Utility Interest/Information will help, in part, to inventory available assets.  This first phase will also help to identify potential partnering utilities. A Letter of Interest is part of this RFI.
2.
The second phase, which can happen in parallel with phase one, will encompass direct discussions with interested utilities about contributions and commitments.

3.
The final phase would involve the signing of a formal Letter of Intent (separate from the earlier Letter of Interest) that commits the utility to providing resources to the project. This phase will also include working with the overall demonstration team on crafting a formal proposal to DOE complete with funding commitments.
Project Description

Project Summary

The Pacific Northwest Smart Grid Test Bed Project will pilot the future electricity network, a network made more reliable, more flexible, and less costly using autonomous controls, advanced sensors, distributed intelligence, and dynamic, responsive demand and generation and circuit topologies. The goal of the project is to actively test and demonstrate the benefits, issues and opportunities associated with the implementation of Smart Grid on a scale that allows confidence in the results. The Project will provide a robust learning environment which will help Pacific Northwest and North American utilities evolve from their current grid configuration and practices to a Smart Grid that facilitates wide-spread and variable decentralized generating resources. The project will test decentralized coordination and control of electric supply and demand while improving the network safety, reliability and efficiency. The Smart Grid tested in the project will empower consumers and allow homes and businesses to act as energy clients and suppliers through a variety of tools including intelligent appliances and local renewable generation. 
The project will build on the principles and lessons learned in the successful 2004-2007 Pacific Northwest GridWise® Testbed Demonstration Projects. However, BPA seeks to increase both the size and scope of the Pacific Northwest GridWise Demonstration Project by upgrading distribution feeder lines and their associated substations. As the project sponsor, BPA has committed $10 million to the project over the next five years.

The Project Will Demonstrate

A scalable two-way hierarchical communications and controls pathway: A fully distributed system whereby dynamic decisions are made at various locations each with specific levels of information granularity. Nodal information will improve situational awareness at all operational levels, from the neighborhood and end-user level, to the distribution transformer, to the feeder, to the substation through the infrastructure chain to the transmission and generation operation suites; thereby enabling local electrical scenarios such as load growth and customer behavior, to be tracked and handled at the local level. 

The Project Will Enable
BPA expects that, over the course of the project and beyond, the project will enable several different aspects of Smart Grid.  We have provided several here which we anticipate might a few of the aspects of Smart Grid brought about by the project either in the immediate and during the project or perhaps beyond the project.  

Renewable Energy Integration: Whether as a large wind generation or small distributed generation, renewable energy requires capabilities from the current grid configuration to which it is not designed. Balancing and integrating intermittent renewable generation is a challenge. The project will study and establish balancing capabilities by leveraging distributed energy resources (DER) assets and distributed intelligence. 

Valuation Streams: Nodal valuation schemes will enable customers and operators to make usage judgments based on locational value signals. Valuation factors might include congestion, constraints, generation mix, carbon expense, wildlife and fish impacts, and current grid stability.

Development of interim rates: The project will explore different rate structures and policies around rate recovery.  Of special interest is a discussion on rate policy for recovery of Smart Grid costs. 
Outage Management: Through substation automation, feeder reconfiguration, personnel dispatch and real-time information sharing it is anticipated that various Smart Grid technologies will enable advanced outage management capabilities, faster outage recovery and thereby increase reliability.  

Microgrid: Significant steps will be taken through the implementation of the Smart Grid to enable microgrids, such as identifying opportunities for self reliant circuits, feeders and substations. Signaling constructs will notify entities of opportunities for microgrid operation and investment.

Utility Planning: Locational information provided by the Smart Grid will help utilities with infrastructure, tariff and regulatory planning.

Reduced / Better Targeted Distribution and Transmission Capital Investments: By making local controllability and generation observable, smaller and better targeted capital investments should be feasible.

Acceleration of the Development Interoperability Standards: The Smart Gird will need consensus on interoperability standards.  However, consensus on national standards is not likely to occur during the project timeframe.  Therefore it is anticipated that the project will help to accelerate the creation of interoperability standards through the use of interim project interoperability standards. 
Information Sharing Across Operational Boundaries: The Smart Grid will enable information sharing across operational boundaries which have been traditionally closed. Information can be shared between the distribution utility and transmission and generation wholesaler(s) or between neighboring utilities to help with contingency response.

Utility Partner Selection Criteria

1.
Business / Financial Readiness Criteria

a.
Data sharing

Utilities should be willing to share operational data and respond to research contractors.

b.
Smart Grid business case

Utilities should be willing to transparently share information about asset expenditures and benefits to facilitate the formulation of more accurate business cases for aspects of the Smart Grid in the Pacific Northwest.

c.
Active project participation

Utilities should be willing to participate in periodic project planning meetings by phone and occasionally in person, which could require travel several times per year.

d.
Cost-share

Utilities should expect to commit to cash and/or in-kind matching funds to satisfy the 50% match requirement found in the DOE draft FOA criterion. Utilities should commit to providing utility and contracted in-kind labor for installations, recruiting of customers, project communication, and other necessary roles. Utilities should commit existing utility equipment and resources, where possible, to support project activities.

 e. Special terms and conditions
Participants must be willing to meet the requirements of the ARRA, which include
· Reporting, tracking and segregation of incurred costs

· Reporting on job creation and preservation

· Publication information on the Internet

· Access to records by Inspectors General and the Government Accountability Office

· Prohibition on the use of funds for gambling establishments, aquariums, zoos, golf courses or swimming pools

· Ensuring that iron, steel and manufactured goods used in a public works project are produced in the United States

· Ensuring that wage rates are compatible to those prevailing on projects of a similar character

· Protecting whistleblowers and requiring prompt referral of evidence of a false claim to an appropriate inspector general
· Certification and registration.

2.
Smart Grid Asset Criteria

a.
Research asset attributes

An important BPA research objective is the development and testing of a hierarchical communication system that facilitates flexible, transactive control of assets. To that end, assets offered by utilities should 

i.
Respond

Assets must actively provide a Smart Grid value to the utility and/or region.

ii.
 Measure

The behaviors and benefits of each asset must be monitored to learn from the experience and to improve our understanding of the business case for each asset.

iii. Communicate

A means must exist to receive information about and, in some cases, send signals that will affect the asset’s behaviors. An asset can be applied to more, and more valuable, Smart Grid values if communication intervals are short.

b.
Essential and invited assets

Specific assets have been classified by BPA as either “essential” or “invited.”

i.
Essential assets

BPA has prepared a list of assets that must become part of the Test Bed.  BPA is not expecting that all potential partnering utilities will have all of these assets, but if these assets are not offered by regional utilities, BPA feels strongly that its own resources should be spent to procure and learn about these assets.

ii. Invited assets 

A longer list of interesting invited assets has also been prepared. BPA will choose to invite many of these assets into the Test Bed if they are offered to the collaborative Test Bed.

iii. Unanticipated
The list of invited assets is not comprehensive. Other interesting assets may be offered by utilities and accepted by the project team.

c.
Smart Grid values and benefits

i.
Interoperability

Assets that are compatible, interchangeable, or “plug-and-play” will be preferred. These attributes result from adherence to published and openly-available standards.
ii. Cybersecurity 


Smart Grid will require attention to cyber security standards because of the ability to create two-way communication between the electric system and a much larger number of devices located outside of controlled utility environments. Therefore the project will address how cybersecurity standardization may be consistent with reliability standards.
iii. Co-location of assets

BPA will prefer geographical groupings of utility assets that demonstrate responses that are measurable by BPA at the transmission level; interaction of assets from several levels from among, generation, transmission, distribution, and end use; cooperation of neighboring utilities, or beneficial interaction of diverse asset types. 

iv. Smart Grid value for utility

Utilities should state a strong connection between their proposed assets and the Smart Grid benefit that is to be received by the utility. The value of an asset increases if it can be applied to multiple Smart Grid values, particularly at the distribution level. Utilities should state a strong connection between their proposed assets and the Smart Grid benefit that is to be received by BPA or by the Pacific Northwest region. The value of an asset increases if it can be applied to multiple Smart Grid values. One such asset valuation that BPA has identified is demand response.  BPA envisions the possible creation of a series of demand response use cases.  
v.
Hierarchical communication and control approach

One important research objective of the project is to establish a regional hierarchical communication and control backbone. A fundamental tenet of this backbone is that the communication pathways should be similar to the electrical energy pathways, and the nodes should be those places along the communication pathway where control decisions can be usefully made and acted upon. Utilities should describe how offered assets will fit into this hierarchical communication and control approach.

vi. Transactive control

Another important research objective of the project is to expand experience with transactive control, where a common signal unit is chosen to fairly allocate grid resources opportunities—especially those resources and opportunities that are constrained or limited—to supply and demand assets. In the Olympic Peninsula Project, for example, a real-time price signal was successfully used to protect a constrained transmission line. Utilities should state their willingness to configure offered assets to participate in and respond to such a control approach at some level of their proposed hierarchical communication and control system.

vii. Persistent asset benefits

BPA hopes to create persistent Smart Grid values from the assets that become part of the project. BPA will therefore prefer to include assets that will continue to provide such values after the conclusion of this project.

Essential Elements the Project will Implement: 

Activities will be proposed to the Test Bed by regional utilities as either research activities or infrastructure development activities. 

Research activities of the Test Bed must implement a complete demonstration of the Test Bed’s communication and control system, fully completing a communication and control pathway between a hierarchical node (e.g., a utility, transformer, substation, building, or residence) and upward into the hierarchy. The minimum set of components necessary to complete an instantiation of a communication and control pathway might be broadly characterized as follows:
1.
A responsive demand, supply, storage, transmission, or distribution element

2.
A means to monitor or otherwise account for or verify the behaviors or status of the responsive element and communicate the status or behavior upward into the hierarchical communications pathway

3.
A means to receive at the responsive element simple communicated signals, the price-like signals that are to be communicated downward through the hierarchy to affect the behaviors of the responsive elements.
In only exceptional cases, the Test Bed may choose to accept research activities that do not strictly provide the metering and communication components 2 and 3.

Infrastructure development activities offer useful responsive elements, perhaps from among those listed as invited elements, but they do not allow the Test Bed to complete a full instantiation of its hierarchical communication and control pathway between those responsive elements and upward to BPA. The Test Bed will preferentially select those infrastructure development activities that could, in the future, become supplemented to provide a complete instantiation of the hierarchical communication and control pathway.

The Test Bed plans to promote interoperability, the ability of various networked components to communicate, at all levels of its hierarchical communication and controls pathways. However, the Test Bed will insist on a common standard only at the point where assets communicate with and make controllable assets available to BPA. This standardization is critical to the cost-effective collection and management of Test Bed data. Furthermore, participants offering research activities must share and receive common price-like signals that we wish to standardize at the BPA-utility interface

Essential assets
	Agricultural pump control


	Residential smart appliance



	End-user dynamics and impacts
	Residential thermostat



	Commercial HVAC 


	Residential water heater



	Industrial process control


	Small wind generation



	Interval revenue metering


	Substation distribution automation / feeder reconfiguration



	Residential PV


	Substation volt / VAr control



	Feeder automation switches / sectionalizers


	Voltage regulators



	Substation automation / SCADA 


	


Potential (Invited) Elements of the Project: 

Invited element are assets or elements of study which will enhance the maturity of the Smart Grid concept deployed and augment or enrich the Test Bed data produced, research analyzed and data evaluated.
Other invited assets
	Batteries, customer


	Customer Transformers



	Battery, substation


	CVR systems



	End-User backup generation


	Cyber security



	Capacitor bank Controls


	Diagnostics



	Feeder automation software / control


	Electric vehicles, PHEVs



	Wind-small distributed

	Home energy management system



	Gateways


	Lighting switching / dimming controls



	Meters


	Network operations



	Oil temperature sensor / diagnostic system


	Phasor network



	PV systems 


	Rate structure development



	Small commercial energy management system


	Solar dish / sterling

User interface



	Interoperability specification and testing


	Wide-area network



	Wind-large central


	


Unanticipated
The list of invited assets is not comprehensive.  Utilities may offer other interesting assets, and BPA is willing to consider additional elements. 
Application Form
Please fill out the following and have a letter from CEO, General Manager or other responsible utility official to BPA. 

1.1 Respondent Information

Utility Name:      
Utility Type:  FORMDROPDOWN 

Utility Point of Contact (POC) Name: Enter first and last name here
Utility POC Phone Number: 111-222-3333
Utility POC E-mail Address: enter e-mail address here
Utility Address:


Street:      

City:      

State:   

Zip:      
1.3.3 Demand Management

What are your current pricing options?  Please check boxes in the table below to summarize pricing options by customer type.

	
	Industrial
	Commercial
	Residential
	Agricultural

	Fixed pricing
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Curtailment control
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Direct load control
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Pay for curtailment
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Time of use pricing
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Critical peak pricing
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Variable peak pricing
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Real time pricing
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 



Check boxes below to summarize the types of demand management currently practiced by your utility. You may select as many boxes as necessary. 
	Existing
	Future
	
	Existing
	Future
	

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Air Conditioner Demand Response Control
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Advanced Metering Installations

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Electric Vehicle/Plug-in Hybrid Electric Vehicle
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Commercial Building Thermostat Setback

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Inertial (e.g., Flywheel) Energy Storage
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Commercial Thermal Energy Storage 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	LED Lighting
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	DG – Non-Renewable

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Remedial Action Scheme
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	DG-Small Renewable

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Smart Appliances
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Industrial Control Demand Response

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Residential Thermostat Control
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Pool Pump Curtailment

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Water Heater Curtailment Programs
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Water Heater Setback Programs


1.3.4 Infrastructure and Equipment Purchases
In the following table please indicate the infrastructure improvements and major equipment purchases which exist and those you will purchase or intend to purchase within the next two years that are not linked to the possibility of receiving stimulus funds.  

	Existing
	Future
	
	Existing
	Future
	

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Advanced Interval Meter Installations
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Two way metering

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Automated Meter Reading Installations 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Fault Detection, Location,

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Automated Switches for Line Reconfiguration
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Capacitor Bank Upgrades / Control

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Fiber Communication 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Conservation Voltage Regulation

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Phasor Measurement Units
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Generation-Solar PV

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Static VAR Compensator
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Generation-Wind

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Laboratory/Testing Facilities


1.3.5 Metering and Advanced Metering Systems

Have you already, or do you plan to in the near future install advanced revenue interval metering or automated meter reading at residences or commercial buildings?  FORMDROPDOWN 

If yes, please indicate in the following table the meter features that are important to you presently and in the near future.
	2009
	Future
	
	2009
	Future
	

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Appliance Demand Response Control
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Available from Multiple Vendors

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Black-Start Capability
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Integrated with Entertainment Equipment

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Field Re-Programmability
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Internet Protocol Compatible

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	HomePlug® Compatible
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Interval Metering—15-minutes

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Inform Customer of Energy Price
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Interval Metering—Daily

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	One-Way Communication
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Interval Metering—Hourly

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Submetering of Loads
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Interval Metering—Monthly

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Air Conditioner Cycling
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Interval Metering—Real-Time

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Communicating Thermostat
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Others-Not Listed

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Electric Vehicle/Plug-in Electric Vehicle Charging
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Plug-and-Play Simplicity

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Electric Vehicle/Plug-in Electric Vehicle Discharging to Grid (i.e., V2G)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Distributed Renewable Generation

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Energy Monitoring of Home or Business by Customer
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Net Metering

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Home Area Network
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Responses to Real-Time Pricing

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Smart Appliances
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Responses to Tiered Pricing

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Supports Water Heater Control
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Wifi® Compatible

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Two-Way Communication
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Works with Utility Legacy Systems

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Zigbee® Compatible
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	


1.3.8 Information Technology (IT) Systems and Data Management
The purpose of this section is to assess which issues your utility is currently addressing concerning its information technology infrastructure and data management. 
Please review and check the issues, attributes, or technologies that are of greatest interest to your utility today and in the near future.
	2009
	Future
	
	2009
	Future
	

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Demand Response Controls
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	SCADA System Management 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Outage Management System
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Revenue Meter Data  Management 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	Substation Automation


Letter of Interest 
Pursuant to the Smart Grid Request for Information issued by Bonneville Power Administration on April 20, 2009, this utility [Utility Name] affirms by signing below its interest in working with BPA and other interested parties to create a Regional Smart Grid Demonstration proposal to be submitted to the United States, Department of Energy, Office of Energy pursuant to that agency’s issuance of the Funding Opportunity Announcement, or similar document to implement a Smart Grid project on the Pacific Northwest.  The opportunity to create and receive federal funding for a regional smart grid demonstration project is made available by the Title XIII, Section 1304(b) of the Energy Independence and Security Act of 2007 as amended by the American Recovery and Reinvestment Act of 2009.  Our organization is committed to pursuing this project with BPA, other Pacific Northwest utilities and possible technology vendors.  We understand and acknowledge that as part of this process, we may be required to provide physical system assets, human capital resources and monetary contributions to the project that may or may not include in-kind contributions.  Further, we understand that discussions with BPA are preliminary and are not designed or intended to create an expectation that we would be chosen as a partner to participate in these regional smart grid efforts.

Therefore we would like to begin discussions with BPA about our participation in this important project.

Name______________________________________







       Title 
Attachment 1
A Hierarchical, Distributed Communication and Control Infrastructure

The most important part of the Smart Grid infrastructure to be demonstrated is the hierarchical, distributed communication and control infrastructure. This is the communication pathway by which the need for, availability of, and values of electrical energy are communicated. We aim to define this infrastructure in a way that will facilitate and encourage all the future opportunities of Smart Grids.
Principles

The design and operation of a hierarchical communication and control infrastructure should be guided by these principles:
Hierarchically-scaled communication—Information should be aggregated and combined upward in a hierarchy at the same nodes where electrical power is aggregated and combined. The bandwidths of both the downward-communicated grid operational objectives and upward-communicated opportunities should be flat throughout the levels of the hierarchy. (Contrast this with point-to-point communication in which communication bandwidth can increase by a factor of 1000 at each power level.)
Upward communication—Each node aggregates the present status, near-term predicted behaviors, and potential responsiveness of all nodes below it. Then each node communicates the aggregated status and opportunities for responsiveness upward in the hierarchy. Communication should extend from a node upward in the hierarchy only to the node at which the first node might have a unique influence on distributed control, but not beyond. 
Downward communication—Signals communicated downward in the hierarchy should reflect operational objectives of the node and the rest of the system above that node. Each successive node is free to modify the operational objective to reflect incurred Transmission and Distribution expenses or other values that are important to the node. Downstream resources should not be uniquely addressed during downward communication.
Requests, not dispatches—Objectives are generally broadcast downward in the system as enticements, opportunities, or rewards (e.g., price), but not as dispatch commands. Nodes and devices will respond at the appropriate level of reward. These rewards are made available equitably by broadcast to a much larger and diverse resource population than will be needed. 
Scheduling of Resources— Distributed Energy Resources (DER) submit schedules of need and availability in the day-ahead. Modifications to schedules are submitted day-of, the morning of, hourly and at five minutes short term scheduling intervals. For those resources capable of supplying ancillary services, more frequent reporting intervals may be required. The system optimizes in the real-time based on information submitted on the day-ahead and real-time. If a scheduled resource submits a scheduled curtailment in the day-ahead but changes that schedule in the real-time that resource takes the real-time price of energy in settlement, no penalty is otherwise assessed yet no incentive is paid for curtailment. This optimizes the system making known, in both real-time and day-ahead, the behavior of any resource or aggregate of resources. This allows the system to match expected demand with available generation. As the information follows up the communication pathway, it can be aggregated to show only the information needed by the operators at any particular operation level.  
Distributed decision making—Most decisions are to be made in a distributed manner at the distributed nodes. Decisions should be made at the lowest level possible to reduce overall communication congestion.
Communicate via price—Operational objectives and opportunities should ultimately be combined into only one, or a few, communicated metrics. Transparent communication of actual monetary value is ideal in that it correctly weighs alternative opportunities and objectives. Any opportunity or operational objective can be translated into monetary price, whether that price signal is ultimately used for revenue purposes, or not.
Achieve multiple values from each resource—Load and distributed generation resources can and should respond to any and all communicated objectives. Resources are not uniquely targeted on a program-by-program basis. Any resource that can fulfill an operational objective should be treated on a level playing field with all other demand-side and supply-side resources that can provide that benefit.
Engage resources for the value each can offer—A resource should respond according to its own unique capabilities and limitations. 
The magnitudes of resource responses are statistical by population, not deterministic by site—An army of resources creates a statistically predictable and reliable response. Extended, blocks of “negawatt” responses are neither necessary nor ideal in a hierarchical system.
Aggregators optional—A hierarchical system achieves resource aggregation without explicitly requiring aggregators. However, aggregators are still welcomed to provide system services at nodes, including communication, reliability, and customer information and advocacy services.
Persistent resources—Resources should always be available and active, not active for only a few hours per year. Resource value is thereby increased and more values can be addressed.
Measurement and verification of resource responses—The cost of providing measurement and verification should always fall at least an order of magnitude below the value of the resource response itself. Wherever possible, measurement and verification should occur only at the revenue meter. (Events that are communicated apart from a price signal, and consequent measurement and verification of the response to the events, create unfortunate exceptions to the communication hierarchy.)
Compensation by energy price is preferred—Ideally, all resource responses can be compensated through the dynamic price of the energy consumed or generated, the benefits of which accrue in a site’s time-of-use utility revenue meter. Some resources will make decisions based on absolute price (a price point is known, for example); others will make decisions based on relative price. Those devices that respond to average price do not need to average the price signals over the same intervals. (Event- based compensation creates unfortunate exceptions to the hierarchy.  Specifically the events themselves must be communicated unchanged for long distances downward through the hierarchy; the responses of resources must be aggregated at the site node or higher, apart from revenue metering; and unique device addressing is probably required.)
Price signal period—Communication of operational objectives via price signal should be fully dynamic and unsynchronized. The revenue interval can be longer and less dynamic, perhaps tracking and averaging the more dynamic signal over the revenue interval. A dynamic price signal will be able to communicate even the emergency response operational objectives that are currently unavailable except by event notification.
Generation—Small generation resources are treated, fundamentally, in the same way as demand resources. Large generation opportunities create alternative price and energy trajectories, and economic dispatch occurs as the most economic of those trajectories is chosen by the distributed control in real time.
Events—Two types of events affect the hierarchical control. The first are unforeseen conditions that quite naturally influence the hierarchical control system and are thereby mitigated. The second is a much larger set of opportunities (penalties) or interventions that incur instantaneous expense or income impacts. For example, the one-time expense of starting up an additional generator is accrued as soon as the decision is made. 
Hierarchical Communication Model

In Figure 1, the structure of the hierarchical communication is suggested. Communication is aggregated and distributed at the same points as electrical power is combined or distributed. The end uses of the demand side are shown at the left. Residential loads are shown, but any end-use loads occupying a residential, commercial, or industrial site could be considered at this extreme of the hierarchy. The list also includes small, distributed generators that mainly serve their sites at low distribution site voltage. The predicted behaviors of all these end uses are aggregated at the site level.
The aggregated site behaviors are again aggregated at the distribution transformer level. Questions are arising about the ability of distribution transformers to handle electric vehicle charging capacity, for example, and this is the node within the hierarchy where this concern would naturally arise and be mitigated.
At distribution substations, the hierarchy has the opportunity to monitor distribution and transmission infrastructure to assess whether the lines are adequate for the predicted, downstream loads. These nodes should then modify their signals to the downward loads to stay safe within allowed distribution and transmission margins.
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Figure 1. The Hierarchical Communication and Control Infrastructure Mimics the Electrical Power Aggregation Structure
Device Behavioral Models

We hypothesize that each load or generator will have its own behavioral model. The potential inputs to these behavioral models might include the following:
· Time of day

· Status of the device (e.g., on, off, water temperature, time since last cycle, temperature set points)

· Device’s historical behaviors (e.g., diurnal trends, possibly tied to occupancy)

· Knowledge of the device’s process dynamics (e.g., temperature rise rate, typical cycle duration)

· Ability of the device to respond to various incentives (e.g., temperature setback, curtailment, preheat, delayed operation)

· Preferences of the device’s owner that might modify the behavior of the device (e.g., owner is comfort conscious, owner is economy conscious, customer selected vacation mode)

· Present and predicted time series of incentive signal(s) from the site level of the hierarchy (e.g., price or event-based signals broadcast from the site to site devices). 

The outputs from the behavior model could include the following:
· Its predicted energy consumption time series, given the time series of incentives plays out as predicted

· An exemplary set of alternative predicted energy consumption time series that would occur if the device were immediately provided static incentive levels that perhaps differ from those now being received

· The projected cost of operating the device if both the predicted incentives and predicted energy consumption for that incentive time series play out as they are now predicted.

Transactive Control

As described in the Smart Grid development and evaluation section above, a key objective of the project is to evaluate the use of a transactive control system.  The key features of transactive control have been summarized in the previous section describing the DHCC.  Logically transactive controls are implemented "on top" of the electrical control system.

Initially, this system will be implemented as a virtual system operating in parallel with and interacting with the DHCC system. The transactive control functionality associated with each node in the electrical system (from bulk generation to end- use) will be implemented within the virtual system.  Data and control signals will be communicated from the virtual system to the Smart Grid components installed in the electrical system nodes.

In addition to evaluating real-time pricing through transactive controls, this approach will allow the project to evaluate other Smart Grid enabled market / control strategies such as critical peak pricing, time of use pricing,

As the transactive and other control strategies are better understood the functionality will be pushed out into the Smart Grid components on the feeders and further evaluated in place.
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