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ABSTRACT

Independent System Operators (ISOs) and Regional Transmission Organizations (RTOs) use Security Constrained Unit Commitment (SCUC) and Security Constrained Economic Dispatch (SCED) models to operate their electricity markets and power systems.  In the Real-Time market, the ISO typically forecasts the system requirements (e.g. five minute loads, operating reserve requirements) and system capability (e.g. a generator’s maximum output available and ramp rate, transmission constraints) for upcoming dispatch intervals over a dispatch horizon. It uses SCUC and SCED to find a least-cost commitment and dispatch that satisfies the power balance, transmission flow limits, and resource limits in each dispatch interval over the planning horizon.   

SCUC and SCED do not account for uncertainties in forecasts of load or resource capability.  They will dispatch the system to achieve least cost over the dispatch horizon for a single forecast. As a result, the dispatch may not maintain any flexibility for the RTO to adjust the dispatch to respond to changes in forecasts as time progresses over the dispatch horizon.  This can result in transmission violations or shortages of energy or reserves when forecasts change along with price spikes.   To avoid this, the RTO will need controllable resources for which the RTO can alter power output to meet varying needs. With increases in the proportion of generation from intermittent renewable resources and increases in the flexibility of interchange scheduling (e.g., 15 minute scheduling intervals), it is likely that the variability the RTO will face will increase in the future, taxing  the ramp response of controllable resources and increasing the frequency of short-term scarcity events due to shortages of rampable capacity. 
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