B2G Interop Assessment and Roadmapping

DGH 11/21/08

1. What are the Smart Grid objectives for the B2G domain? Discussion in the B2G DEWG prior to Grid Interop and prioritization at Grid Interop led to the following prioritized list of B2G objectives:

a. Demand Response (DR)--Demand response is the consumer responding to some grid signal indicating need for more electric supply/less load. This is typically a signal issued by a utility/ISO as part of a DR program, rather than a dynamic pricing signal (although dynamic pricing is associated with demand response). Standards for automated DR is a top B2G priority.

b. Pricing formats—Transmitting electric price is key to implementing a market that includes consumers throughout the smart grid. A standard pricing format (including schedules) is required, but not yet established.

c. Distributed generation (DG)—Integration of on-site generation into the grid. B2G wants to see a clear interoperability interface at the building perimeter and identification of the requirements for that interface. 

d. Facility Management—the goal is to enable facility energy management for effective energy efficiency and demand response. This includes addressing integration of building control sub-systems, linking the building systems to utility enterprise systems, strategies for DR implementation, better utilization of sensor data, and access to meter data.

e. Additional services that merit attention:

i. Feedback—faults, DR response. When a DR event is issued, the electric service provider (ESP) needs feedback on facility ability to respond. 

ii. Energy use forecast—the facility energy management system may know today about energy usage tomorrow and can report this to the ESP. 

iii. Power quality—some facilities are more sensitive than others to quality and reliability of electric power and want to know ahead of time about any potential disturbances.

iv. Weather service—facilities could use weather data to predict loads tomorrow, and can provide weather data to the ESP.

v. Power source communication—customers may want detailed information on the source of power (renewables, carbon content, distance from source, etc).

2. What are barriers to interoperability for each of these objectives? Discussion at Grid-Interop in the B2G breakout groups generated the following prioritized list of barriers for the top objectives:

a. Automated DR

i. Lack of standards for services and data models and lack of standards for moving information

ii. No standards for DR program design nationwide, and uneven distribution of DR programs.

iii. Inconsistent regulatory structure state to state. 

iv. Lack of building control infrastructure and standard DR strategies to enable automated DR. 

b. Dynamic Pricing 

i. There are a variety of uncoordinated programs that pass price information. Organizations have created their own price formats without knowledge of other organizations’ work. 

ii. There has been no national body to bring these efforts together to achieve consensus of requirements and best approach.

iii. The implications of “real-time pricing” are not well understood by customers, and the term is not well-defined. There is fear of paying higher prices on peak. Benefits need to balance and be communicated.

c. Distributed Generation (DG)

i. Currently, because of complexity of building systems and because of differences in utility programs, each DG installation requires custom implementation.

ii. The mixed regulatory environment inserts arguably un-needed barriers to innovation. 

d. Facility Management (internal to building)

i. Proprietary approach of building control system vendors—many existing buildings do not implement BACnet, or only some control sub-systems use BACnet communications. This requires integration efforts to tie systems together for effective energy management.  

ii. Construction industry is not structured to achieve integration (e.g., multiple sub-contractors, no unified planning for energy management)  

3. What are the resources/technologies in place now that support the objectives? The key resources and technologies for interoperability in B2G include:

a. BACnet (ANSI/ASHRAE 135, and ISO 16484-5) as a standard facility communication protocol. This protocol has its base in HVAC and is also used for lighting and some other control systems within the building, with increasing use and continued development. In addition, it provides functionality for in-building load control, and an external facing generic web services language. This makes it a strong platform for demand response and facility energy management.

b. Modern commercial buildings have digital control systems. Many have energy management systems. Together these allow some measure of facility energy management and implementation of DR strategies. 

c. Many utilities offer rates or DR programs that encourage large facility participation, and thus many large facility owners are aware of potential benefits of DR, but the business values and costs are not well communicated. 

d. OpenADR. OpenADR is a technology developed in California by the Demand Response Research Center at LBNL. It is in use by the CA investor owned utilities, and is proposed for use nationwide, but includes some CA-specific items that may not generalize well to a national environment. At this point it does not provide all the functionality required for some DR programs outside CA, but it is a base to build on.

e. E-commerce standards and enterprise service oriented architecture are well established and suitable for enterprise M2M communications between facility and utility systems as well as market communication and transactions. Fine-grained security, including non-repudiation and SAML, will be very useful for building the secure systems needed. 

f. Many collaboration efforts are underway to address smart grid interoperability. The NIST EISA 2007 effort is making headway in coordinating standards work. The Domain Expert Working Groups are especially well suited for coordination. The FERC-NARUC collaborative is a significant partner for addressing regulatory issues. The GWAC has a significant presence for guiding interoperability efforts. The EPRI Intelligrid effort, Modern Grid Initiative, DOE GridWise, and other such efforts are helping to define the goals for the smart grid. 
B2G Roadmap

1. What action should be taken (FY09-10, and longer-term) to address above SG objectives? 

In DEWG discussions we have proposed the following action items. We do not have clear milestones for accomplishing most of these objectives. These milestones will be developed over the next couple months in DEWG discussions and in cooperative discussions with other DEWGs and outside parties. These discussions will also help with identifying resources to perform research and coordinate standards efforts. Near-term action items resulting from Grid Interop B2G discussions include: 

a. Dynamic Pricing 

i. Research to get to pricing standards:

1. Examine current pricing efforts for requirements and results; connect with stakeholders. 

2. Look beyond DR program implementation to include other commodity market experiences. Address not just electricity price, but also other important smart grid quantities of value: carbon, pollution, weather, etc.

3. This is really market design, with allowance for dynamic evolution.

ii. Convene a Spring 2009 meeting to present results, coordinate with stakeholders, plan out path toward common pricing standard. 

b. DR program advancement:

i. Research existing DR programs in utilities and ISO/RTOs nationwide in order to identify common program types and information and other requirements of these programs. This is a “servicing model” discovery problem. What is the minimal model that will fit a broad range of things? Need basic info of what people are doing, and what we want them to do. This will aid in automated DR standardization. 

ii. Continue development of OpenADR:

1. DEWG review of version 1.0 (due Dec08) 

2. Take above research results and integrate into next version of OpenADR. 

3. Move OpenADR to an SDO for open development. 

c. Develop the Interoperability Knowledge Base (IKB) as a national clearinghouse for smart grid information with specific stakeholder portals that present information needed by each stakeholder. 

d. Identify regulatory barriers:

i. Identify customer observed regulatory constraints and obstacles to B2G issues. 

ii. Identify regulatory best practices that promote B2G goals. This will be shared with regulatory agencies and help formulate a strategy to move toward standard regulations that enable the SG.

iii. Move this information into the IKB and use to guide information model development.

e. Communicate with stakeholders and customers:

i. Craft an umbrella name for the NIST effort so those participating in NIST process know what we are talking about.

ii. Utilize the NIST website and IKB to communicate benefits of smart grid interoperability as NIST interoperability work progresses. 

f. Facility management:

i. Develop research agenda and funding to address building control strategies and best practices for B2G systems that will allow optimized building response to fluctuating electric price or DR signals. 

ii. Showcase best practices for facility management and DR.

iii. Address standard meter interface in BACnet. 

g. Distributed Generation—work with utilities to identify their requirements for a standard interface to the building for purposes of DG. This includes information objects, service definitions, protocols, and safety.  Symmetry issues are important—many consumers are also providers when we consider co-generation, solar, storage, and wind.

h. Identify higher level interoperability goals (above the standards protocol level) and who should tackle them. The issue of implementation standards was identified as a chief goal. For example, we may all use ANSI C12.19 tables, but we don’t have agreement on which tables to support. Problems stem from options within standards and the many ways of combining standards. As large scale system integration efforts successfully address these issues, results should be published and best practices moved to standardization.

i. There are significant similarities in the various X2G domains (B2G, I2G, H2G, V2G) with their common factor being the connection to the grid.  An architectural activity is required to better structure the differing areas, identifying common elements of common interfaces.  The Grid should not need to support many different interfaces, one for each subdomain.
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