DRAFT Proposed Content updates to Section 3 (as input from SG-Network, Ron Cunningham’s revisions) based on the ref document http://collaborate.nist.gov/twiki-sggrid/pub/SmartGrid/PAP02Wireless/NIST_Priotity_Action_Plan_2_r04.pdf
The specific sections or portions of section 3 being updated are highlighted in yellow in the 6 page extraction “NIST_Priotity_Action_Plan_2_r04-sect3markups.pdf” from that base pdf document above.
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3 Smart Grid Conceptual Model and Business Functional Requirements
This section includes several sets of information that attempts to provide an overview of the major set of Smart Grid business functional domains, actors, interfaces and separately detailed business functional and volumetric requirements with a focus on documenting and quantifying the application payloads that may traverse a Smart Grid deployment.
3.1 Smart Grid Conceptual Reference Diagrams

In this section a few illustrative diagrams are included to help the reader of this document understand the content. Links to these files are also provided.

[image: image1.emf]
Figure 1 – Smart Grid Conceptual Reference Diagram

[image: image2.emf]
Figure 2 – OpenSG_SG Network TF Smart Grid Conceptual Reference Diagram

The latest set of OpenSG_SG Communications_SG Network Task Force reference diagrams are located at
http://osgug.ucaiug.org/UtiliComm/Shared%20Documents/Interim_Release_4/Diagrams/
3.2 List of Actors
The table below maps the actors included in the SG Network Task Force reference diagram Figure 2 and the NIST reference diagram Figure1. The SG Network Task Force high level list of actors are further qualified by domain and sub-domain as used in documenting the Smart Grid business functional and volumetric requirements. 

	SG Network Reference Diagram Descriptor (Actor)
	SG Network Ref Diagram Domain Name 
	Related NIST Diagram Descriptor (Actor)

	Field Tools
	
	

	Generators 
	Bulk Generation
	Generators 

	Market Services Interface 
	Bulk Generation
	Market Services Interface

	Plant Control Systems 
	Bulk Generation 
	Plant Control Systems

	
	Customer
	Electric Storage

	Customer EMS 
	Customer
	Customer EMS

	DERs (Solar, Wind, premise generation sources)
	Customer
	Distributed Generation

	ESI (Broadband) 
	Customer 
	Energy Services Interface

	ESI (In Meter) 
	Customer 
	Energy Services Interface

	EVSE / EUMD 
	Customer
	Customer Equipment

	HVAC 
	Customer
	Customer Equipment

	IHD (In Home Device) 
	Customer 
	Customer Equipment

	Load Control Device 
	Customer
	Customer Equipment

	PCT 
	Customer
	Thermostat

	PHEV 
	Customer
	Electric Vehicle

	Phone/Email/Txt/Web 
	Customer
	Customer Equipment

	Smart Appliances 
	Customer 
	Appliances

	Smart Meter 
	Customer 
	Meter

	Sub-Meter 
	Customer 
	Customer Equipment

	Two Way Meter 
	Customer 
	Meter

	Capacitor Bank 
	Distribution 
	Field Device

	Circuit Breaker 
	Distribution 
	Field Device

	Recloser
	Distribution 
	Field Device

	Sectionalizer 
	Distribution 
	Field Device

	Switch 
	Distribution 
	Field Device

	Voltage Regulator 
	Distribution 
	Field Device

	DAC (Distributed Application Controller) 
	Distribution / Transmission
	Substation Controller

	Distributed Generation
	Distribution / Transmission
	Distributed Generation

	Distributed Storage (Substation to 4-6 residential customer per size)
	Distribution / Transmission
	Storage System

	FAN Gateway 
	Distribution / Transmission
	

	Field Sensors 
	Distribution / Transmission
	Field Device

	RTU 
	Distribution / Transmission
	Data Collector

	Substation Devices 
	Distribution / Transmission
	Substation Device

	Energy Market Clearinghouse 
	Markets 
	Energy Market Clearinghouse

	Retailer/Wholesaler 
	Markets 
	Aggregator/Retail Energy Provider

	RTO/ISO 
	Markets 
	RTO/ISO

	Aggregator 
	Markets / Service Providers
	Aggregator

	
	Operations 
	Asset Mgmt

	
	Operations 
	WAMS

	AMI Head-End 
	Operations 
	Metering System

	Analytic DB
	Operations
	

	Distr. SCADA FEP 
	Operations 
	Distr. SCADA

	DSM
	Operations 
	Demand Response

	EMS 
	Operations 
	Utility EMS

	Event/OMS 
	Operations 
	

	GIS 
	Operations 
	

	GL / Accts Payable / Receivable
	Operations 
	

	LMS 
	Operations 
	

	MDMS 
	Operations 
	MDMS

	NMS 
	Operations 
	

	RTO SCADA 
	Operations 
	RTO SCADA 

	Trans. SCADA FEP 
	Operations 
	Trans. SCADA FEP 

	Utility DMS 
	Operations 
	DMS

	Utility EMS 
	Operations 
	EMS

	Work Management System 
	Operations 
	

	Bill Payment Orgs/Banks 
	Service Provider 
	Other

	Common Web Portal-Jurisdictional 
	Service Provider 
	Other

	Home/Building Manager 
	Service Provider 
	Home/Building Manager 

	Internet/Extranet Gateway 
	Service Provider
	

	ODW 
	Service Provider 
	

	REP CIS/Billing 
	Service Provider 
	Retail Energy Providers Billing

	REP CIS/Billing
	Service Provider 
	Retail Energy Providers CIS

	Utility CIS/Billing 
	Service Provider 
	Utility CIS

	Utility CIS/Billing 
	Service Provider 
	Utility Billing

	Web Portal 
	Service Provider 
	


3.3 Smart Grid Use Cases

From the Interoperability Knowledge Base (IKB)

http://collaborate.nist.gov/twikisggrid/in/view/SmartGrid/InteroperabilityKnowledgeBase#Use_Cases

Use Cases come in many shapes and sizes. With respect to the IKB, fairly comprehensive Use Case descriptions are used to expose functional requirements for applications of the Smart Grid. In order to provide this depth, these Use Cases contain the following:

Narrative -- a description in prose of the application represented including all important details and participants described in the context of their activities.

Actors -- identification of all the persons, devices, subsystems, software applications that collaborate to make the Use Case work

Information Objects -- defines the specific aggregates of information exchanged between Actors to implement the Use Case

Activities/Services -- description of the activities and services this Use Case relies on or implements

Contracts/Regulations -- what contractual or regulatory constraints govern this Use Case

Steps -- the step by step sequence of activities and messaging exchanges required to implement the Use Case
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGrid/IKBUseCases
Contains use cases following this description
SG-Network Task Force performed an exercise to research and list all pertinent use cases that involve network communication to help satisfy the OpenSG input requirements into the NIST PAP 2 tasks.  Use cases from several sources e.g. Southern California Edison Use Cases, Grid Wise Architectural Console use cases, EPRI and others were researched. The following table summarizes the use cases SG-Network Task Force has currently in scope for this work effort 
	Smart Grid Use Case
	Requirements in Release 4.0 of the Requirements Table, Or Planned for later Release

	Accounting Mgmt
	Yes

	Configuration mgmt
	Yes

	Direct Load Control
	Yes

	Distributed Storage
	Yes

	DSDR - Centralized Control
	Yes

	Fault Clear Isolation Reconfigure
	Yes

	Fault mgmt
	Yes

	Meter Events
	Yes

	Meter Read
	Yes

	Pre-Pay Metering
	Yes

	Service Switch
	Yes

	Customer Info / Messaging
	Partial

	Demand Response
	Partial

	Distribution automation support
	Partial

	Outage Restoration Mgmt
	Partial

	PHEV
	Partial

	Premise Network Admin
	Partial

	Security mgmt
	Partial

	System updates
	Partial

	Volt/VAR Management
	Partial

	Distributed GEN 
	Planned

	Field Force tools
	Planned

	Performance Mgmt
	Planned

	Pricing TOU / RTP/ CPP
	Planned

	Transmission automation support
	Planned


The current released version of the System Requirements Specification (SRS) document is located at

http://osgug.ucaiug.org/UtiliComm/Shared%20Documents/Interium_Release_3/

in the file named “SG Network System Requirements Specification v3.doc” 
The textual SRS documents follow more the previously discussed use case documentation efforts, but include summarization of the network and volumetric requirements as discussed in section 3.4. Future releases of this SRS document will be posted as SG-Network Task Force continues it’s documentation efforts. A release 4 of the SRS is currently being created.
3.4 Smart Grid Business Functional and Volumetric Requirements
There are many smart grid user applications (use cases). Many have text describing the user applications (see IKB) , but few contain quantitative requirements, which are necessary to design communications protocols or assess or plan communication networks. OpenSG_SG Communications_SG Network Task Force took on the task to document the Smart Grid business functional and volumetric requirements for input into the NIST PAP 2 tasks and to help fill this requirements void. The current SG-Network business functional and volumetric requirements are located at

http://osgug.ucaiug.org/UtiliComm/Shared%20Documents/Interim_Release_4/

in the file named “SG Network System Requirements Specification v4.0.xls”

The document referenced below, was prepared for the requirement authors, but also can be used by the consumer of the Requirements Table to better understand what is and is not included and how to interpret that data.

http://osgug.ucaiug.org/UtiliComm/Shared%20Documents/Interium_Release_3/

in the file named “rqmts-documentation-instructions-r1.1.doc” 

The Requirement Table consists of several major sets of information by use case:

· Use case business functional requirement statements are documented as individual information flows e.g. specific application payload requirement sets. This is comparable to what many use case tools capture as information flows and/or sequence diagram flows.
· To the baseline business requirements were added the: 
· volumetric attributes (the when, how often, with what availability, latency, application payload size)
· an assignment of the security confidentiality, integrity, availability needs for that application payload

· Payload requirement sets, which are grouped rows in the table that contain all the detailed actor to actor passing of the same application payloads in a sequence that follows the main data flow from that payloads originating actor to primary consuming actor(s) across multiple communication paths that a deployment might use. The payload requirements sets will always contain a parent (main) actor to actor row and most will contain child (detailed) rows for that requirement set.

· Payload communication path (information or data flow) alternatives that a given smart grid deployment might use.
To effectively use the business functional and volumetric requirements, the consumer (user) of the Requirements Table must:
· select which use cases and payloads are to be included

· select which communication path scenario (alternative) is to be used for each of the main information/data flows from originating actor to target consuming actor

· specify the size (quantity and type of devices) of the smart grid deployment

· perform other tweaks to the payload volumetrics to match that smart grid deployments needs

The current Requirements Table as a spreadsheet is not very conducive to performing these tasks. SG-Network Task Force is building a database that will be made available to assist in performing several of the tasks mentioned above. When finalized, it will be made available for use.

The process of requirements gathering has been evolutionary in nature.  The SG Network Task Force has defined over 1400 (as of release 4.0) functional and volumetric requirements while reviewing the use cases listed above. The group intends to continue to release versions of requirements over time in order to keep scope and focus attainable yet giving consumers of this information something to work with and provide feed back.
3.4.1 Smart Grid User Applications’ Quantitative Requirements

An earlier release of the Requirements Table e.g. “SG Network System Requirements Specification v2.1 (March 12, 2010), contained sufficient data for consideration as a partial list of Smart Grid user applications’ quantitative requirements to PAP 2. This version contained three user applications: meter reading, PHEV, and service switching along with their quantitative requirements.
Subsequent releases of the Requirements Table from SG-Network have also be made available to PAP 2 for their use.
