

		
There are currently 18 PAPs, including the following:
	#
	Priority Action Plan
	Comments

	0
	Meter Upgradeability Standard
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP00MeterUpgradability 
	Completed November 2009
NEMA Meter Upgradeability Standard SG-AMI 1-2009 was completed in November 2009. It defines requirements that include secure local and remote upgrades of smart meters.

	1
	Role of IP in the Smart Grid
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP01InternetProfile.
	For interoperable networks it is important to study the suitability of Internet networking technologies for Smart Grid applications. PAP01’s work area investigates the capabilities of protocols and technologies in the Internet Protocol Suite by working with key SDO committees to determine the characteristics of each protocol for Smart Grid application areas and types. This PAP’s work culminated in publication of a Request for Comment (RFC) cataloguing a core Internet Protocol Suite for IP-based Smart Grid and its acceptance by the SGIPGB in December 2010 as a Smart Grid standard.

	2
	Wireless Communications for the Smart Grid
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP02Wireless.
	This PAP’s work area investigates and evaluates existing and emerging standards-based physical media for wireless communications. The approach is to work with the appropriate SDOs to determine the communication requirements of Smart Grid applications and how well they can be supported by wireless technologies. Results are used to assess the appropriateness of wireless communications technologies for meeting Smart Grid applications.
Expected Outputs: PAP02 compiled Smart Grid communication requirements and a catalog for wireless standards and their characterizations. The PAP developed an evaluation methodology and anticipates publication of “Guidelines for Assessing Wireless Communications for Smart Grid Applications, Version 1.0” in 2011.

	3
	Common Price Communication Model
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP03PriceProduct.
	Coordination of energy supply and demand requires a common understanding of supply and demand. A simple quotation of price, quantity, and characteristics in a consistent way across markets enables new markets and integration of distributed energy resources. Price and product definition are key to transparent market accounting. Better communication of actionable energy prices facilitates effective dynamic pricing and is necessary for net-zero-energy buildings, supply-demand integration, and other efficiency and sustainability initiatives. Common, up-to-the-moment pricing information is also an enabler of local generation and storage of energy, such as electric-charging and thermal-storage technologies for homes and buildings. PAP03 builds on existing work in financial energy markets and existing demand response programs to integrate with schedule and interval specifications under development. This PAP overlaps with others that include price and product information (4, 6, 8, 9, 10, and 11).

	4
	Common Schedule Communication Mechanism
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP04Schedules.  
	Under this plan, NIST and collaborators will develop a standard for how schedule and event information is passed between and within services. The output will be a micro-specification that can then be incorporated into price, demand-response, and other specifications.
This Project Plan was developed in conjunction with PAP03 (Price and Product Definition). The full, formal public review has been shared with participants and leadership in several groups, both SDOs and SSOs, including those participating in PAP03, PAP04, and PAP09 including but not limited to IEC, NAESB, other OASIS Technical Committees, and ZigBee Smart Energy Profile.
Expected Outputs: A common standard for transmitting calendaring information will enable the coordination necessary to improve energy efficiency and overall performance. The Calendar Consortium will complete its current work in 2011 on XML serialization of iCalendar into a web-service component (OASIS WS-Calendar). ISO20022 will comment on and coordinate with the Calendar Consortium on schedule semantics across enterprise, energy, and financial information. 

	5
	Standard Meter Data Profiles
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP05MeterProfiles.
	The Smart Grid recognizes that several clients may require local access to meter data and these may be on the same order of complexity as the meter itself. Such potential clients might range from thermostats to building automation systems. Other potential clients will exist inside and outside of the customers’ premises. Meter interface will reach across various domains including Operations (e.g. Metering System), Customer (e.g. Customer EMS and Submeter), and Distribution (e.g. Workforce Tool and Field Devices).
The ANSI C12.19 standard contains an extensive set of end device (e.g., meter) data tables. This large set of tables makes it time-consuming for utilities (and other service providers) to understand the standard and specify the proper tables for specific applications. The objective of this Priority Action Plan is to develop a smaller set of data tables that will meet the needs of most utilities and simplify the meter procurement process.
Expected Outputs: Minimize variation and maximize interoperability of Application Services and behaviors within ANSI C12.18-2006, ANSI C12.19-2008, ANSI C12.21-2006, and ANSI C12.22-2008. Socialize the existence of additional Tables within ANSI C12.21-2006 and C12.22-2008 via WP/PPT report.

	6
	Common Semantic Model for Meter Data Tables
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP06Meter.
	There are currently several "meter models" in standard existence. These include ANSI C12.19, DLMS/COSEM/IEC 62056, IEC 61968 CIM, and IEC 61850. As the Smart Grid requires interoperation between meters and many other applications and services, the existence of unique forms of data representation pertinent to a single actor is problematic, requiring complex gateways to translate this representation into alternate formats for information sharing. 
PAP06 works with industry stakeholders to translate the ANSI C12.19 End Device (meter) data model to and from a common form that will allow the semantics of this and End Device models in other standards to be more readily harmonized. The objective is to allow the lossless translation from the common form to the various syntactic representations prevalent in each domain. Details will include the representation of the Decade/Table/Element model. PAP06 develops an exact and reusable representation of the ANSI C12.19 data model in the presentation form of UML.
Expected Outputs: A side-by-side comparison of the ANSI C12.19 UML model and the IEC 61968-9 UML model to illustrate gaps and overlaps.

	7
	Electric Storage Interconnection Guidelines
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP07Storage
	Energy storage is expected to play an increasingly important role in the evolution of the power grid, particularly to accommodate increasing penetration of intermittent renewable energy resources and to improve electrical power system (EPS) performance. Coordinated, consistent, electrical interconnection standards; communication standards; and implementation guidelines are required for energy storage devices (ES), power-electronics-connected distributed energy resources (DER), hybrid generation-storage systems (ES-DER), and the ES-DER aspects of plug-in electric vehicles (PEV). 
A broad set of stakeholders and SDOs are needed to address this coordination and evolution in order to update or augment the IEEE 1547 electrical interconnection standards series as appropriate to accommodate Smart Grid requirements and to extend the ES-DER object models in IEC 61850-7-420 as needed. Coordination with UL, SAE, NEC-NFPA70, and CSA will be required to ensure safe and reliable implementation. This effort will need to address residential, commercial, and industrial applications at the grid distribution level and utility/RTO applications at the grid transmission level.
Expected Outputs: IEEE 1547.8, IEC 61850-7-420.

	8
	CIM for Distribution Grid Management
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP08DistrObjMultispeak.
	Standards are urgently needed to enable the rapid integration of wind, solar, and other renewable resources, and to achieve greater reliability and immunity to grid instabilities resulting from their wide-scale deployment, which is radically changing how the power system must operate. The use of standardized object models, such as the CIM and 61850, will support the interoperability of information exchanges that is critically needed to ensure a more reliable and efficient grid.
PAP8 will coordinate with: PAPs 3, 4, 9, or 10 on any use cases involving demand response, pricing signals, and other customer interactions; PAP7 on any use cases involving energy storage and DER; PAP11 on any use cases involving PEVs; PAP14 on any use cases involving "CIM wires models" or transmission-related interactions; and CSWG on security efforts.
Expected Output: IEC 61968, IEC 61970, IEC 61850.

	9
	Standard DR and DER Signals
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP09DRDER.
	Demand Response communications cover interactions between wholesale markets and retail utilities and aggregators, as well as between these entities and the end-load customers who reduce demand in response to grid reliability or price signals. While the value of DR is generally well understood, the interaction patterns, semantics, and information conveyed vary. Defining consistent signal semantics for DR will make the information conveyed more consistent across Smart Grid domains.
Expected Output: OASIS Energy Interoperation standard version 1.0

	10
	Standard Energy Usage Information
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP10EnergyUsagetoEMS.
	Completed January 2011
This action plan led to data standards to exchange detailed information about energy usage in a timely manner. The first goal was agreement on the core information set to enable integration of usage information throughout facility decision processes. Customers and customer-authorized third-party service providers will use these standards to access energy usage information from the Smart Grid and meter, enabling them to make better decisions about energy use and conservation. Consumers and premises-based systems will use these standards to provide real-time feedback on present and projected performance. Using the Smart Grid infrastructure, this information will be shared with the facility: a home, building, or industrial installation. Two-way flows of usage information will improve collaboration and energy efficiency.
Expected output is to implement a plan to expedite harmonized standards development and adoption: OASIS, IEC61970/61968, IEC61850, ANSI C12.19/22, PAP17/ ASHRAE SPC201, and ZigBee Smart Energy Profile (SEP) 2.0.

	11
	Common Object Models for Electric Transportation
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP11PEV.
	Completed December 2010
PAP11 resulted in the adoption of interoperability standards for Plug-in Electric Vehicles (PEV) that will encourage the broad adoption of electric vehicles in society. PAP11 ensures that the grid can support the massive charging of cars and help to popularize the adoption of PEVs. Standards will optimize charging capabilities and vendor innovation, allowing for more creative engineering and automobile amenities. This PAP also supports energy storage integration with the distribution grid as addressed by PAP07. 


	12
	Mapping IEEE 1815 (DNP3) to IEC 61850 Objects
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP12DNP361850.
	This action plan focuses on developing the means to enable transport of select Smart Grid data and related services over legacy DNP3 networks. This will be accomplished, in part, by defining a method to map the exchange of certain data types and services between DNP3 and the newer IEC 61850 Standard for Communication Networks and Systems in Substations. This is to be published as IEC 61850-80-2, Standard for Exchanging Information between Networks Implementing IEC 61850 and IEEE Std 1815 (DNP3)
DNP3 was adopted by IEEE as Standard 1815 in 2010. IEEE is now developing Standard 1815.1 which includes  upgraded security.  
Expected Output: IEC 61850-80-2, IEEE 1815.1 in 2011.

	13
	Harmonization of IEEE C37.118 with IEC 61850 and Precision Time Synchronization
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP1361850C27118HarmSynch
	The current primary standard for the communications of phasor measurement unit (PMU) and phasor data concentrator (PDC) data and information is the IEEE Standard C37.118, which was published in 2005. This standard also includes requirements for the measurement and determination of phasor values. IEC 61850 is seen as a key standard for all substation and field equipment operating under both real-time and non-real time applications. The use of IEC 61850 for wide-area communication is already discussed in IEC 61850-90-1 (Draft Technical Report) in the context of communication between substations. It appears possible to use a similar approach for the transmission of PMU and PDC data, but the capability needs to be formally defined in IEC 61850. This action plan seeks to assist and accelerate the integration of standards that can impact phasor measurement and applications depending on PMU- and PDC-based data and information. 
Expected Output: IEEE C37.118.2 (updated version), IEC 61850-90-5, IEEE C37.238 in 2011.

	14
	Transmission and Distribution Power Systems Model Mapping
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP14TDModels.
	PAP14’s work defines strategies for integrating standards across different environments to support different real-time and back-office applications. Strategies call for defining key applications and evaluating the available standards for meeting the requirements of such applications. Modeling of the electric power system, multifunctional IEDs, and definition of standard methods for reporting events and exchanging relay settings will meet the requirements for improvements of the efficiency of many protection, control, engineering, commissioning, and analysis tasks. Field equipment can supply the raw data for objects and measured parameters used across the enterprise based on the standard models and file formats defined.
Expected Output: updates to IEC 61850, IEC 61970, IEC 61968, IEEE C37.239, IEEE C37.237, MultiSpeak v1-v4 in 2012.

	15
	Harmonize Power Line Carrier Standards for Appliance Communications in the Home
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP15PLCForLowBitRates.
	The goal of this PAP is to enable the development of an interoperable profile containing common features for home appliance applications where the resulting implementation of this profile leads to interoperable products.
Relevant standards include ITU G.Hn (G.9960, G.9961, G.9972), IEEE P1901 (HomePlug ™, HD-PLC™, and ISP), and ANSI/CEA 709.2 (Lonworks™).

	16
	Wind Plant Communications
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP16WindPlantCommunications 
	The goal of PAP16 is development of a wind power communications standard.
Expected output of this PAP is IEC 61400-25, Wind Plant Communications, based on IEC 61850.

	17
	Facility Smart Grid Information Standard
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/PAP17FacilitySmartGridInformationStandard 
	This priority action plan will lead to development of a data model standard to enable energy consuming devices and control systems in the customer premises to manage electrical loads and generation sources in response to communication with the Smart Grid. 
It will be possible to communicate information about those electrical loads to utilities, other electrical service providers, and market operators
This PAP will leverage the parallel PAP10 effort and other related activities and models, such as IEC CIM, SEP 2.0, IEC 61850.7-420, and PAPs 3, 4, and 9.
Expected Output is the development of an ANSI-approved Facility Smart Grid information model standard that is independent of the communication protocol used to implement it.






