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CCA System Requirements


1.0 Introduction





The Consolidated Control Area (CCA) project was established to determine the functional responsibilities of the CCA, determine system requirements, and estimate associated implementation costs. The CCA project team consists of representation from filing utilities that are either expected to consolidate, or are considering consolidation. A document that summarizes the current understanding of the functional responsibilities of the CCA has been developed  by CCA project team members. This document provides an overview of the CCA systems’ functional requirements.
An important consideration in the analysis of the functional requirements of the CCA systems is whether the specific requirements of the CCA should be treated as an incremental addition to the requirements of the Grid West systems, or should be treated as stand-alone/separate requirements. Since it would not be cost-effective to have separate systems for the CCA and Grid West,  the assumption is made in this document that the CCA-specific requirements are an incremental addition to the Grid West requirements.

This document is organized in three sections. The first section summarizes system architecture requirements for the Grid West/CCA systems, the second summarizes the functional requirements of the Grid West systems, and the third summarizes the CCA-specific requirements.

2.0 System Architecture Requirements

The design of the Grid West and CCA systems should meet several system architecture requirements. These are described below:

· Redundancy - All Grid West and CCA operational or mission critical systems should be fully redundant. The full complement of all required systems and applications should be provided at both a primary site and a backup site. Systems at the primary site should be redundant, and manual and automatic failover capabilities should be provided. Some systems will also require redundancy at a backup site. Redundancy requirements for the backup site will be described in a separate document (the CCA Control Center Requirements document). 
· Testing and Development Facilities – Development and maintenance activities for Grid West and the CCA will require common but separate testing and development systems. The overall system design should incorporate separate development and testing environments as well as code management facilities.

· Training Facilities – a Training Simulator will be required to support Grid West and CCA personnel training. This system should be separate from the production systems and the testing and development facilities and should mimic all system functions including market operations related functions.

3.0 Grid West System Requirements

Grid West will require the implementation of a number of systems including the following major components:

1 Redundant operational systems for the primary site

2 Redundant operational systems for the backup site

3 Training system

4 Testing system

5 Database, displays and program development and maintenance system

The overall design and configuration of these systems will depend on the vendors selected for implementation.

The functional requirements for the Grid West systems are summarized in the table below. It is assumed that all these functions will be implemented in both the primary site and backup sites. Certain functions will also be part of the training system. 

Table 3.1 Functional Requirements of the Grid West Systems

	 Function
	Description

	Supervisory Control and Data Acquisition (SCADA)
	Enables acquisition of all required real-time measurements (e.g., line flows, voltages, breaker/switch statuses, etc.). Data will be acquired from either remote terminal units (RTUs) or from other control centers via data exchange mechanisms (e.g., ICCP). Other functional capabilities include:

· Alarming: processes all incoming real-time measurements and calculated quantities to identify those exceeding pre-defined limits (analog quantities) or in an abnormal state (digital statuses). Alarms for each of the identified items are generated to allow system operators to quickly identify issues. 

· Local RTU: enables interface to local RTU to facilitate local I/O (e.g., strip charts, satellite clock interface, building measurements, etc.).

· Real-Time Calculations: enables calculations of other quantities of interest based on incoming real-time measurements. These are simple calculations such as additions, subtraction, AND, O.R., etc.

· Controls: RAS interface, generator basepoints, etc.
· Data communications: ICCP data links.

	Historical Data Archiving and Maintenance
	Provides the capability to archive real-time data, calculated data and application data.  It also includes tools for accessing this data for reporting purposes and to interface to study tools (e.g., initialization of study State Estimator and DTS).

	Mapboard
	Provides the capability of presenting a visual representation of the Grid West Managed Transmission System (GWMT)  in the control room. The capability to display in/out service conditions as well as overload conditions should be provided. A projection type mapboard will probably suffice but a mosaic/tile should also be looked at. 

	Energy Management System (EMS) – Reserve Monitoring
	Calculates actual reserves based on current generator conditions (statuses, actual outputs, etc.), operating characteristics (limits, response rates, etc.) and reserve awards/designations.

	Remedial Action Scheme (RAS)
	Monitors relevant RAS system conditions, and facilitates RAS arming and operation

	EMS – Power System Monitoring
	Monitors critical system conditions (e.g., flowgates, lines, transformers, voltages, etc.)

	EMS – Network Topology
	Uses a node oriented representation of the system together with measured switch/breaker statuses (in real-time) or user defined switch/breaker statuses (in study mode) to develop a bus model representation of the system for use by other power system analysis applications (State Estimator and Contingency Analysis in real-time and Power Flow and Contingency Analysis in study mode). 

	EMS – State Estimator
	Uses a bus model representation of the system created by Network Topology together with available SCADA measurements to develop a complete system solution that can be used by other power system analysis applications. Also performs bad data detection to identify measurements in error. Should include the ability to run for a time in the past using archived historical measurements and/or archived SE saved cases.. 

	EMS – Contingency Analysis
	Uses the current State Estimator solution (in real-time mode) or a Power Flow solution (in study mode) to analyze the impact of single and multiple contingencies in real-time. Provides post-contingency flows and voltages for monitored thermal facilities and buses. Includes modeling of Remedial Action Schemes (RAS).

	EMS – Power Flow
	Uses a bus model representation of the system together with user defined initial conditions to develop a complete system solution that can be used to perform power flow studies as well as used as a base case for other study power system analysis applications. Includes an interface to Outage Scheduling and Coordination to facilitate study of proposed outages.

	EMS – Voltage Stability Analysis
	Provides the capability to perform P-V analysis for either a State Estimator or a Power Flow case.

	EMS – Advanced Power Apps
	Other advanced power system apps such as Optimum Power, Voltage Scheduling, etc, may be considered.

	Off-Line Power Flow Analysis tools
	A set of tools used for network planning and operational studies. Should include the following features:

· Steady-state powerflow system analysis, including governor powerflow, ‘fast-outage’, P-V and Q-V analysis.
· Accommodate GE PSLF format and PTI format
· Transient stability analysis
· Mid-Term dynamics tool (ETMSP or equivalent)
· User-defined models 
· Economics package 
· Base case builder tools 
· Matlab – (System Oscillation studies).
· Specialized study tools for Northern Intertie studies (PowerWorld)

	Outage Scheduling and Coordination 
	Provides the capability to coordinate approval and keeping track of transmission and generator outages throughout the region. Includes the capability to transfer outages between entities as well as includes a web interface.

	Scheduling System
	Provides the day-ahead scheduling, the day-ahead schedule adjustment, the post day-ahead schedule changes, and the real-time interchange scheduling and checkout functionality necessary to support Grid West’s function as the central scheduling entity for the GWMT. 

	E-Tagging Application
	Facilitates creation and processing of e-tags. Processes tag approvals and rejections. Might be part of the scheduling system.

	Market Information System
	Facilitates the interface between market participants and Grid West. Includes: 

· OASIS: Grid West will operate a combined OASIS for the GWMT. This system will comply with the requirements of FERC order No. 889, and will provide the capability to receive and process transmission service requests, post transmission products and prices, post transmission capacity data and post operational data.

· Public web site: will provide the ability to post public information such as tariff, protocols, business practices, by laws, etc.
· Private market portal: will provide the ability to accept and post data related to the Transmission Rights Reconfiguration Service, the Day-Ahead Scheduling process, congestion management, the Real-Time Balancing Service and the Reserve Market. Interfaces with other functions to acquired data for posting and/or provide data received from market participants.


	Rights Data Translation
	A set of functions that will enable Grid West to:
· Account for all existing rights obligations of the affiliated transmission owners;

· Account for all existing transmission rights and their full Existing Scheduling Flexibilities (ESFs); and

· Process rights data, whether an existing right or an Injection-Withdrawal Rights (IWRs), to fulfill its regional and CCA responsibilities, including:

· Validation of ESF and IWR offers into the Transmission Rights Reconfiguration Service (RCS) processes;

· Validation of energy schedules;

· Calculation of AFCs; and
· Execution of IWR auctions

	Transmission Rights Reconfiguration Service (RCS)
	A set of functions that facilitate the acquisition and trading of transmission rights among Grid West participants. Includes a database to house the transmission owner obligations and translated transmission rights data, a function to create IWR auction base cases, a function to validate IWR bids and offers, a function to perform the IWR auctions and a function to process and post required outputs. 

	Available Flowgate Capacity (AFC) Calculation
	Calculates AFCs and utilization factors for all transmission paths. Interfaces with functions (Scheduling System, RCS, OASIS) requiring AFC data.

	Settlements and Invoicing
	A set of functions that will facilitate the calculation of settlement charges and credits associated with the regional and CCA services provided by Grid West. Includes transmission settlements, i.e., the financial settlement of a Transmission Customers use of the GWMT, and market settlements, i.e., the collection of charges and the distribution of payments associated with Grid West Reconfiguration Service, Real-Time Balancing Service and Reserve Market.

	Training Simulator
	Provides an environment used for training of Grid West and CCA personnel. Includes simulation of all major system functions, recreation of the dispatch floor setting including consoles and mapboard, and a realistic simulation of power system events or disturbances including dispatcher interaction. Also includes simulation or market operations functions.


4.0 CCA System Requirements

The CCA-specific functional requirements are summarized in the table below. It is assumed that all these functions are in addition to  the Grid West systems. 

Table 4.1 CCA-Specific System Requirements

	Function
	Description

	Automatic Generation Control (AGC)
	Calculates ACE for the CCA, determines generator basepoints based on regulation requirements and real-time balancing service results, and sends via SCADA basepoints to the generators—either directly or through participating Transmission Owner control systems.

	Interchange Scheduling
	Keeps track of interchange transactions. Calculates net scheduled interchange including anticipated changes and ramps.

	Energy Accounting
	Calculates inadvertent interchange.  Calculates actual interchange and inadvertent interchange and cumulative inadvertent for light and heavy load hours

	Load Forecasting/Weather Forecast
	Calculates a short-term load forecast for use by the Real-Time Balancing Service function. The forecast will be largely a weather-based forecast.

	Market Information System
	Also a Grid West requirement. CCA specific requirements include: 
· OASIS: Posting of operational data associated with the Real-Time Balancing Service and the Reserve Market.

· Public web site: public data associated with the Real-Time Balancing Service and the Reserve Market.

· Private market portal: accept and post data related to the Real-Time Balancing Service and the Reserve Market.

	Real-Time Balancing Service
	A set of functions used to economically meet the balancing requirements of the CCA to reliably match system supply and demand with online generation while observing all system operating constraints. Includes components to process inc/dec bids, perform the security constrained economic dispatch (SCED) and process and post outputs (basepoints and adjusted NSIs).

	Reserve Market
	A set of functions that facilitate a day-ahead market mechanism to efficiently schedule capacity resources at the lowest cost to meet the reserve requirements of the CCA system. 

	Meter Data Management
	A set of functions that facilitate the acquisition and storage of meter data (hourly load, generation, and interchange) necessary for the calculation of charges and credits associated with the Real-Time Balancing Service. It is assumed that individual transmission customers participating in the Real-Time Balancing Service will provide the required data. 

	Settlements and Invoicing 
	Also a Grid West requirement. CCA specific requirements include market settlements associated with the Real-Time Balancing Service and the Reserve Market.








� Not all systems will require redundancy at the backup site. Redundancy requirements for the backup site will be described in a separate document (the CCA Control Center Requirements document).
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