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DESCRIPTION OF ECONOMIC DISPATCH











2-1     SUMMARY OF EMS FUNCTIONS





EMS functions are implemented in principally a modular fashion.  The individual functions of EMS are defined as follows:





a.	Automatic Generation Control (AGC).





b.	AGC Performance Monitor (APM).





c.	Generation Dispatch (GD).


1. Economic Dispatch (ED).


2. Regulating Margin Dispatch (RMD)





d.	Reserve Monitoring (RMON).





e.	Production Cost (PC).





f.	Interchange Scheduling (I/S).





g.	Interchange Evaluation (IEV).





2-2     AUTOMATIC GENERATION CONTROL





The AGC function provides digital control of area generation to maintain system frequency and/or area net interchange schedules within defined limits, under steady state conditions.





The AGC function utilizes the dynamic characteristics of the power system to achieve prompt, smooth, and stable adjustments of generation in response to changing system load requirements.





The primary objective of the AGC function is to minimize the accumulated and instantaneous area Control Error (ACE).  A secondary goal of AGC in conjunction with the Generation Dispatch function is to minimize the system production cost within the bounds of operating and reserve constraints.








2-3     AGC PERFORMANCE MONITOR





The AGC Performance Monitor (APM) function, implemented as an integral part of AGC, monitors pre-defined system parameters and calculates selected criteria to permit continuous appraisal and after-the-fact analysis of control effectiveness.





In stating the minimum requirements for acceptable AGC performance, APM establishes Control Performance Criteria for systems under normal and disturbance conditions.





System performance is available for dispatcher review via CRT displays and all limit violations are events logged and/or alarmed.
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2-4	GENERATION DISPATCH





Two methods of Generation Dispatch are available in the M9OOO system:





a.	Economic Dispatch (ED).


b.	Regulating Margin Dispatch (RMD).





		 The primary distinction between the Economic Dispatch and Regulating Margin Dispatch function is that RMD recognizes area reserve requirements and/or area	load pickup requirements and automatically allocates available regulating margin among economically dispatched units whereas, ED dispatches generation based on  pure economics.  RMD and ED are system functions selected by the dispatcher through the CRT Display.





Regulating margin constitutes a specific portion of primary spinning reserve.  More precisely, regulating margin is that portion of unused generation capability obtained from AGC controlled units which is fully available upon demand within a specified short reserve time period.  Both ED and RMD are closely associated due to basic similarities in minimizing system production costs.








2-5	RESERVE MONITORING





The Reserve Monitor (RMON) function provides current information about the generating the system as operating Reserve.





	The Reserve Monitor function  periodically calculates on a plant, reserve area, and system basis


each of the defined reserve parameters that contribute to the Operating Reserve. Certain reserve parameter values are compared against pre-defined reserve requirements and any deficiencies are  logged and/or alarmed.








2-6     	PRODUCTION COST





The Production Cost (PC) function provides real-time power system operations accounting based on the telemetered output of the thermal (or thermal equivalent) generating units in the system.  Generation, fuel consumption, fuel costs, operating and maintenance costs (O&M) and startup/shutdown costs are periodically calculated and stored for customer configurable PC reports.  In addition, the PC function monitors real-time production costs with respect to optimal production costs derived from an economic dispatch calculation.  An alarm is issued if actual costs exceed optimal costs by a programmer/engineer defined tolerance.





			Fuel consumption for a generating unit (including multi-fuel units) is derived from piece-wise linear incremental heat rate (IHR) curves.  Fuel prices and mix are dispatcher-enterable as are the fuel and non-fuel related components of O&M and startup costs.  Unit startup characteristics (MBTU vs down time) are specified as piece-wise linear curves.





The Production Cost function is periodically scheduled (e.g., every 5 minutes) and output data for each unit is accumulated over an hour.  At the end of each hour, the Report Generating System II (RGSII) retrieves the data and manages a customer-configurable set of PC reports.
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2-7     INTERCHANGE SCHEDULING





The EMS Interchange Scheduling (I/S) function provides an efficient and flexible means for the dispatcher to prearrange the time-scheduled interchange of real power flow between areas of an interconnected system.





Interchange transactions between adjacent control areas are used for:





a.	Bulk power exchange for both the purchase or sale of energy.





b.	Pooling of system capacity resources to minimize capital expenditure.





			The coordination of scheduled interchange between adjoining control areas is essential for maintaining proper frequency control and also minimizing the possibility of accumulating inadvertent interchange.








2-8     INTERCHANGE EVALUATION





		The Interchange Evaluation (IEV) function serves as as study tool for the dispatcher to evaluate the economic and operational feasibility of anticipated system states.  The dispatcher defines base system values and establishes conditions that govern the state of the system under study.  In turn, IEV reports on the generation and cost profile of the anticipated system state given a future time and date,





At the pre-dispatch level, usually as a “before-the-hour" function, the dispatcher can investigate the following:





a.	Transaction Scheduling - Additional economics may be introduced in the system by scheduling interchange transactions with neighboring utilities.  Both economic and security considerations are investigated. 


	b.	       Recommitment of Units - The commitment schedules of units may be modified 		       either to introduce additional economies or to ensure that the real-time system 		       will have sufficient margins for secure operation.


		    	  c.	      Production Costs - A breakdown of the system production costs is provided in 				      terms of fuel, operating and maintenance and start-up costs on a unit, plant and 				      company basis.  These costs are reported for the system with and without the 			    	      proposed transactions included.





d.              Reserve Profile - A summary of the available spinning and standby reserves is 		     available for the system with and without the proposed transactions included.  





	IEVis an optional feature of the Standard M9OOO Energy Management Subsystem.





