Major actors of the high-level TBLM use case (Draft 1)
	Actor
	Actor Type
	Description
	Functionality related to TBLM

	Primary Sources of information
	
	
	

	· DER controller
	Device
	Measures, stores and communicates current generation, generation schedules, capability curves, protection settings, mode of operations and voltage/var control settings, and other data needed for current and predictive model of DER operations
	Communicates with DER Data Management System or other systems dedicated to manage DER and with DA applications. Supports control of frequency and voltages if included in an intentionally created electric island.

	· Micro-grid Controller
	Device
	Calculates, stores, and communicates  aggregated load, Demand Response, Generation data for the Micro-grid, Protection settings and settings for frequency and voltage control for connected and for autonomous modes of operations, other data needed for current and predictive model of Micro-grid operations.
	Communicates with Data Management System or other systems dedicated to manage Micro-grids and with DA applications. Supports control of frequency and voltages in autonomous mode of operations. 

	· AMI meters
	Devices
	Advanced electric revenue meter capable of two-way communications with the utility. Serves as a gateway between the utility, customer site, and customer’s load controllers. Measures, records, displays, and transmits data such as energy usage, generation, text messages, and event logs to authorized systems and provides other advanced utility functions.
	Measurements and storage of:

kW and kvar

kWh

Load profiles

Interval average voltages

Instantaneous voltages

Instantaneous frequency

Weather data.

Services:

Last Gasp/AC Out 

Demand Response functions

Information for customers and third parties

Communications with HAN

	· External systems Weather, EMS…
	Systems
	Public information systems outside the utility, provides the utility with information on weather and major event relevant to utility operations.
	The information obtained from these systems is used by the modeling components of ADA for adjustment of the behavioral models.  This information is most important for the development of the models of weather-dependent DERs.

	Aggregator/

Energy Services Company
	Company
	A person or company combining two or more customers into a single purchasing unit to negotiate the purchase of electricity from retail electric providers, or the sale to these entities. The transaction may include electricity consumption and demand, DER/Micro-grid generation, Demand Response “Nega-watts”, and ancillary services. Aggregators also combine smaller participants (as providers or customers or curtailment) to enable distributed resources to play in the larger markets.
	The agreement between the customers and the Aggregators, if approved by the utility, define the conditions under which the DERs will operate during pre-defined times, and the operational tolerances for control of these devices, if any.

	· DSCADA
	System
	DSCADA collects data from IEDs beyond the fence of the T&D substation and supports remote control of controllable devices in the field either in supervisory or close-loop modes. The field IEDs include utility DER and Micro-grid controllers, may include customer EMS. 
	Distribution SCADA database is a major source of input data for the ADA applications. It is updated via remote monitoring and operator inputs. DSCADA is used for execution of ADA application solutions either in supervisory, or in close-loop modes.

	· Customer EMS
	Local system
	A customer supplied system for monitoring and managing energy use at their residence or business. It includes human interface displays for interacting with the system and allows the customer to program functions, control loads, and display energy costs, usage, and related information. It can be programmed to take action based upon price inputs or event messages from the utility, or changes to customer’s load. Interfaces with HAN devices and the Smart Meter 
	Measurements and storage of aggregated data from Smart Meters:

kW and kvar

kWh

Load profiles

Interval average voltages

Instantaneous voltages

Instantaneous frequency

Weather data.

Services:

DER monitoring and control functions

Demand Response functions

Information for customers and third parties

Communications with HAN and Smart Meters



	· Field Crew
	Persons
	Personnel assigned to collect missing and new data for updating GIS
	The field crew reads and transmits nameplate data from equipment when performing work in the field 

	Data management systems 
	
	
	

	· GIS
	System
	Repository of distribution system assets, their relationships (connectivity), ownerships, nominal states, and links to associated objects. 
	AM/FM system contains the geographical information of the distribution power system circuit connectivity, as well as the parameters describing the power system facilities, including all electric characteristics of distribution transformers, as well as circuit connectivity and parameters of secondary circuits between the distribution transformers and customers or their equivalents consistent with voltage drops and power losses. Conceptually, the AM/FM/GIS database can contain transmission connectivity and facility data and relevant to distribution operations customer-related data. AM/FM/GIS  databases is interfaced with the Customer Information System for linkage between the customer data and point of connection, with AMI, DER, and DR data management systems for updates of secondary circuit equivalents, and behavioral models of load, DER, ES, and DR. Alternative interfaces between these data management systems and ADA are possible.  AM/FM/GIS databases are also accessible to field crews via mobile computing for updates on facility connectivity and parameters. The AM/FM/GIS databases shall be updated, proof-tested and corrected in a timely manner to provide a high probability of preparedness for supporting near-real-time ADA applications.  

	· DER Data Management System
	System
	A specific database for DER attributes, behavioral models, contracts, and performance associated with the owner.  
	DER data management system is interfaced with AMI data management system, Aggregators, with the Load Management System, and with the ADA applications providing DER behavioral models. 

	· DMS Scheduler
	Sub-System
	Computer-based  system consisting of Graphic User Interface, interface with distribution SCADA, and ADA applications 
	Accepts, checks, and organizes information obtained from DSCADA, Operators and external systems and triggers ADA applications according to the given setups. Accepts output information from ADA applications and initiates execution of their instructions.

	· AMI Data Management System
	System
	Gathers, validates, estimates, and permits editing of meter data such as energy usage, generation and meter logs. Stores this data for a limited amount of time before it goes to the Meter Data Warehouse and makes the data available to authorized systems. Includes load model processor and secondary equivalent processor.
	Derives aggregated at the distribution transformer load profiles 

Communicates either directly or through a network Management system with the Smart meters

Communicates with DA applications

Provides ADA with behavioral load models.

	Component Models
	
	
	

	· Secondary Equivalent processor
	Software program
	Provides DMS with equivalents of the voltage drops and power loses in the secondary circuits  fed from distribution transformers 
	Derives the voltage drop and the power loss equivalents in the secondaries as functions of the available near-real time data, based on the historic AMI data and modeled or measured voltages at the LV bus of the distribution transformers.

	· DER Model processor
	Software program
	Provides DMS with full object model of DER
	Derives the object model from the data obtainable from the DER controller, DER Data Management System, historic measurements and external data.

	· Load Model Processor
	Software program
	Provides DMS with adaptable distribution nodal load models
	Derives adaptable load models from historic AMI and external data 

	· Topology processor
	Software program
	Provides DMS with near-real time connectivity model
	Derives and validates the connectivity model based on GIS, DSCADA data and on validation power flow analysis

	Actors in Distribution Domain
	
	
	

	· Advanced DMS applications
	Computing applications
	Set of DMS applications in near-real time and study modes
	Supports “what if” contingency scenarios for the expansion of the TBLM beyond the near-real time timeframe 

	· Near real time State Estimation based on unbalanced power flow
	Computing application
	It runs periodically and by event; models near real-time power flow;

Provides situational awareness of distribution operations; Provides background models for other ADA applications.
	Utilizes behavioral nodal load, DER Micro-grid, and PV models and secondary equivalents. 

Communicates with AMI, DER, and DR data management systems. Determines the near-real time operating conditions that impact the load models and the dynamic operational limits, including the bus voltage limits and DER capability curves

	· Developer of the TBLM
	Computing application
	Provides the aggregated transmission bus model, including:

 Load components; VPP technical and economic functions and attributes; Aggregated capability curves; Aggregated real and reactive load-to-voltage dependencies; Aggregated real and reactive load-to-frequency dependencies; Aggregated real and reactive load dependencies on Demand response control signals, Dynamic prices, Weather, etc.; Aggregated dispatchable load; Model forecast; Overlaps of different load management functions;  Degree of uncertainty.

	Derives the aggregated current states and the dependences of the model attributes on the impacting factors retrieved from the real-time measurements and from the DMS applications in near-real time and study modes.

	· Integrated Volt/var Optimization in study mode
	Computing application
	
	Supports “what if” volt/var control scenarios

	· Distribution Operator
	Person
	Person in charge of distribution operations during the shift
	The operator sets up the ADA applications, defining the objectives, the modes of operations, the contents of application results presented to the operator, provides certain input data, monitors the results of ADA applications, requests additional information, when needed, authorizes the ADA recommendations, makes decisions based on ADA recommendations, etc.  Normally, the operator defines the options for the close-loop control in advance, but does not take a part in the close-loop control. 

	· Transmission Bus Load Model
	Data model
	Provides relevant information about distribution operations and resources aggregated at transmission bus. Provides distribution operator and DMS applications with data and requests from transmission operator and EMS applications 
	Serves as a gateway for information exchange between distribution and transmission domains, providing decomposition and, at the same time, integration of EMS and DMS applications. 

	Actors in Transmission Domain
	
	
	

	· Transmission Operator
	Person
	Person in charge of transmission operations during the shift
	The operator sets up the EMS applications, defining their objectives, provides certain input data, monitors the results of EMS applications, authorizes the requests to DMS, makes decisions based on DMS dynamic limits,  

	· EMS Steady-state and dynamic Contingency Analyses
	Computing applications
	Develops and analyses a number of transmission contingency analyses 
	Takes into account the dependences provided by TBLM and requests, if needed, actions  by DMS, based on the availabilities  provided  by TBLM

	· Optimal Power flow/ Security Constraint Dispatch
	Computing applications
	Develops optimal solutions for normal transmission operations
	Takes into account the dependences provided by TBLM and requests, if needed, actions  by DMS, based on the availabilities  provided  by TBLM

	· Economic Dispatch/ Unit commitment (or equivalent)
	Computing applications
	Develops optimal solutions for energy supply
	Takes into account the dependences provided by TBLM and requests, if needed, actions by DMS based on the availabilities provided by TBLM.


High-level Activity Diagram for the TBLM Use Case
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