Advanced Applications Taxonomy for Next Generation Power and Energy Delivery and Utilization Systems

This taxonomy for advanced power and energy system operations is based on a traditional industry structure. The traditional structure is also largely followed by the key Standards Development Organizations (SDOs) that are presently working on the standards that would be adopted by the power industry for what is now termed “smart grid” applications.   However, it should be noted that the barriers between these systems will become blurred as advanced applications will cut across traditional operating domains.  

System Operation Voltage Taxonomy
· Bulk power system - typically 230 kV and above non-radial transmission lines and substations, including interconnections with neighboring systems

Transmission power systems – typically 230 kV and below (down to 69 kV) non-radial transmission lines and substations

Sub-transmission – Sub-transmission systems typically operate in the 69 to 34 kV voltage range.  Topologies for sub-transmission include a mix radial and non-radial lines and substations

Distribution –Distribution system voltages are typically 20 kV and below distribution circuits.  System topologies are typically radial from the substations to the customer points of common connection. 
· Customers-Customers are a mix of energy consumers that range from those that can take transmission level voltages and own their own substations to residential customers that take power at single phase down to 220/110 Volts
Electric Power and Energy Delivery and Utilization System Applications Taxonomy
Future applications of what is generally termed “smart grid” will include a mix of applications within traditional utility operations as well as a next generation of applications that cut across traditional operating domains.  For this reason standards development must be viewed in larger contexts of these next generation applications.   The list of application categories below contain elements of the next generation of advanced applications.  

Industry Level Architecture Development and Management

Enterprise Level Architecture Development and Management

Federated Services 

Network Management

Systems Management

Security Management

Transmission System Operations
Bulk Power System Operations

Transmission Power Systems Operations

Sub-Transmission Power Systems Operations

Transmission Scheduling

Congestion Management

Capacity Management

Load Forecasting

Generation and Storage Integration 

Wide Area Measurement and Control
State Estimation/State Monitoring

System Protection
Fault and Outage Management

System Restoration

Managed Islanding

Ancillary Services Provisioning
System Planning

Reliability Authority

Balancing Authority

Operating Reserves

Regulation

Demand Response

Wholesale Energy,  Ancillary, and Capacity Market Operations

Locational Marginal Pricing 

Market Monitoring
Security Constrained Unit Commitment (SCUC)
Security Constrained Economic Dispatch (SCED)

Marginal Losses
Credit

Settlements
Generation Operations and Integration

Central Station Generation >200MW 

Distributed Generation <200MW
Distribution Operations
Distribution Operations Management

Fault Location, Isolation and Restoration

Integrated Voltage and Reactive Power Management

Distributed Energy Resource Integration and Management 

Distribution Planning

Work Management

Load Management

Customer Operations and Integration

Revenue Cycle Services

Customer Services

Service Connect/Disconnect

Demand Response Management

Energy Services 
Building Operations Management

Appliances Management

Lighting Management
Other
Electric Vehicle Operations Management

Vehicle Power Charge Management

Vehicle Power Injection Management

Vehicle Operations and Maintenance Management
Power Quality Services
Power Quality Monitoring

Premium Power Provisioning

Power Supply Services

Other

Dynamic Customer-T&D Operations Integration

Customer Sited Generation Integration and Management

Ancillary Services

Outage Management

Islanding Management

Other
Appendix A  IECSA Use Cases
Integrated Energy and Communications Systems Architecture Use Cases

5.1 Detailed Use Cases listing
Note: Several of the detailed use cases cross domain boundaries and will appear more than once 

5.1.1 Consumer 

· Customer Communications Portal Management 

· Customer Communications Portal Management-Security 

· Customer Communications Portal Management-System 

· Customer Communications Portal Management-Telecommunications 

· Demand Response - Utility Commanded Load Control 

· Distributed Generation Aggregator 

· DomainTemplateEDFConsumer20040216? 

· Consumer Portal ScenarioP4? _DomainTemplate 

· Consumer Portal ScenarioP5? _DomainTemplate 

· Consumer Portal ScenarioP6? _DomainTemplate 

· Consumer Portal ScenarioP7? _DomainTemplate 

· Consumer Portal ScenarioP8? _DomainTemplate 

· Consumer Portal ScenarioP9? _DomainTemplate 

· Permanent Power Quality Measurement 

· PQ Contracts 

· RTP Baseline 

· RTP Market Op Energy Services 

· RTP Top Level 

· RTP-BaseRTPCalc 

· RTP-CustomerBAS 

· RTP-DER Managment 

· RTP-ESP Aggregation 

· RTP-ESP Customer RTP Calc 

· RTP-LoadForecasting 

· RTP-Market Op Ancillary Services 

· Wide-Area Wind Generation Forecasting 

· Automatic meter reading (AMR) - Customer Services 

· Building/Home Energy Management - Customer Services 

· Calculation of home R factor - Customer Services 

· Customer Management - Customer Services 

· Customer trouble call management - Customer Services 

· Electric Vehicle / Home co-gen - Customer Services 

· Energy efficiency monitoring - Customer Services 

· ISP services to customer - Customer Services 

· Indoor Air Quality - Customer Services 

· Load management - Customer Services 

· Power Quality - Customer Services 

· Real-time Pricing (RTP) - Customer Services 

· Third party Service Support - Customer Services 

· Third party services - Customer Services 

· Transmission and Distribution Operations Support - Customer Services 

· Weather - Customer Services 

5.1.2 Distributed Energy Resources 

· ADA Use Cases 

· Data Acquisition and Control (DAC) 

· Demand Response - Utility Commanded Load Control 

· Distributed Generation Aggregator 

5.1.3 Distribution 

· Data Acquisition and Control (DAC) 

· Distributed Generation Aggregator 

· Permanent Power Quality Measurement 

· PQ Event Notifications 

· PQ Contracts 

5.1.4 Enterprise Management 

· EnterpriseManagementGenericUseCase? 

5.1.5 Market Operations 

· Demand Response - Utility Commanded Load Control 

· Distributed Generation Aggregator 

· Market Operations - Day Ahead 

· Market Operations - Long Term Planning 

· Market Operations - Med-Short Term Planning 

· Market Operations - Overview 

· Market Operations - Post Dispatch 

· Wide-Area Wind Generation Forecasting 

5.1.6 Primary Generation 

· ContingencyAnalysisBaseline? 

· ContingencyAnalysisFuture? 

· Data Acquisition and Control (DAC) 

· Demand Response - Utility Commanded Load Control 

· Permanent Power Quality Measurement 

· PQ Contracts 

· Wide-Area Wind Generation Forecasting 

5.1.7 Transmission 

· AdvancedAutoRestoration? 

· AutomatedControlBaseline? 

· Data Acquisition and Control (DAC) 

· Demand Response - Utility Commanded Load Control 

· EmergencyOperationsBaseline? 

· Inter-AreaOscillationDamping 

· SAVC 

· Self healing grid 

· SynchroPhasorDomainDescription? 

· VoltageSecurity? 

____________________________________ 

5.2 Less Detailed Use Cases (top level) 

Note: Individual use cases, although they may cross domain boundaries, are listed only once. If you are looking for a particular function and cannot find it, check the other domain areas. 

5.2.1 Consumer 

5.2.2 Distributed Energy Resources 

· Advanced Distribution Automation (ADA) with DR installed on distribution system - Distributed Resources 

· DR equipment maintenance - Distributed Resources 

· Demand Side Management (DSM) - Distributed Resources 

· Dispersed Storage (functions unique to this form of DR) - Distributed Resources 

· Interconnection planning (months to years ahead for new construction) - Distributed Resources 

· Market operations - Distributed Resources 

· Non-grid connected generation (monitoring for safety) - Distributed Resources 

· Post operations - Distributed Resources 

· Real-time interconnected DR management (micro EMS concept) - Distributed Resources 

· Residential generation devices - Distributed Resources 

· Wind-related issues/functions/applications - Distributed Resources 

5.2.3 Distribution 

· Automation of distribution operations - Distribution Operations 

· Construction management - Distribution Operations 

· Dispatcher Training Simulator - Distribution Operations 

· Distribution Asset Management - Distribution Operations 

· Engineering - Distribution Operations 

· Long term distribution planning (1 year to 5 years) - Distribution Operations 

· Operational planning (1 day to 1 week ahead) - Distribution Operations 

· Post operations - Distribution Operations 

· Power system equipment maintenance 

· Power Quality Management - Distribution Operations 

· Real-time emergency operations - Distribution Operations 

· Real-time operations - Distribution Operations 

· Short-term distribution planning (1 week to 1 year) - Distribution Operations 

5.2.4 Market Operations 

· Day Ahead Market (24 hours to 48 hours ahead) - Market Operations 

· Long Term Planning (1 year to 5 years) - Market Operations 

· Medium Term Planning (Weeks Ahead to One Year Ahead) - Market Operations 

· Post-Dispatch (last hour to prior months) - Market Operations 

· Real-Time (actual time to next hour) - Market Operations 

· Short-term Planning (48 hours- one month) - Market Operations 

5.2.5 Primary Generation 

· Commissioning planning - Primary Generation 

· Construction management planning - Primary Generation 

· De-commissioning planning - Primary Generation 

· Generator equipment maintenance planning - Primary Generation 

· Long term planning (Years ahead) - Primary Generation 

· Operational planning (1 day to 1 month) - Primary Generation 

· Real Time Commitment - Interface to RTO/ISO - Primary Generation 

· Real Time Contingency Operations - Primary Generation 

· Real Time Dispatching - Interface to RTO/ISO - Primary Generation 

· Real Time Maintenance Control - Primary Generation 

· Real Time Plant Operations - Primary Generation 

· Real Time Scheduling - Interface to RTO/ISO - Primary Generation 

· SECURITY (generation specific issues) - Primary Generation 

· Short-term planning (1 month to 1 year) - Primary Generation 

5.2.6 Transmission 

· Black Start - Transmission Operations 

· Construction management - Transmission Operations 

· Engineering - Transmission Operations 

· Long term transmission planning (1 year to 5 years ahead) - Transmission Operations 

· Medium-term planning (1 month to 1 year) - Transmission Operations 

· Network Analysis (real-time) - Transmission Operations 

· Operational planning (1 day to 1 month) - Transmission Operations 

· Operator and SCADA/EMS personnel training - Transmission Operations 

· Post operations - Transmission Operations 

· Power system equipment maintenance (mobile enabled work force) - Transmission Operations 

· Real-time emergency operations (system protection level) - Transmission Operations 

· Real-time normal operator actions (Using SCADA/EMS) - Transmission Operations 

· SCADA/EMS Maintenance - Transmission Operations 
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	Application
	Function
	

	Reduce Unscheduled Flows
	V/Var Management
	

	Reduce Unscheduled Flows
	Phasor Measurements
	

	Reduce Unscheduled Flows
	Security Constrained Economic Dispatch
	

	Reduce Unscheduled Flows
	Condition-Based Monitoring
	

	Reduce Unscheduled Flows
	State Estimation/Monitoring
	

	Improve Power Quality
	V/Var Management
	

	Improve Power Quality
	Fault Location and Anticipation
	

	Integrate Demand Response
	Time Differentiated Pricing
	

	Integrate Demand Response
	Load Forecasting
	

	Integrate Demand Response
	Advanced Metering Infrastructure
	

	Integrate Demand Response
	Facilities Planning
	

	Integrate Renewable Energy
	Renewable Energy Tagging
	

	Integrate Renewable Energy
	V/Var Management
	

	Integrate Renewable Energy
	Ancillary Service Cost Recovery
	

	Integrate Renewable Energy
	Facilities Planning
	

	Increase T&D Efficiency
	Reduce Line Losses
	

	Increase T&D Efficiency
	V/Var Management
	

	Improve Reliability
	Remedial Action Schemes
	

	Improve Reliability
	Phasor Measurements
	

	Improve Reliability
	Wide Area Management and Control
	

	Improve Reliability
	System Restoration Strategies
	

	Improve Reliability
	State Estimation/Monitoring
	

	Improve Reliability
	Condition-Based Monitoring
	

	Integrate Distributed Resources
	Managed Islanding
	

	Integrate Distributed Resources
	System Restoration Strategies
	

	Integrate Distributed Resources
	Facilities Planning
	


