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Description of OTP Economic Generation Dispatch





An economic dispatch computer program is run periodically to indicate to the load dispatcher economic unit loading.  The generator cost curves are represented by third degree polynomials.  Transmission losses are included in the dispatch by using loss formula coefficients.  The economic generation schedules are calculated by an iterative procedure described in reference (1) as method 2.





A modification to this solution for the two jointly - owned generating units (Big Stone and Coyote) is used.  This is necessary because the energy is priced after-the-fact with an average cost per megawatt-hour.  The coefficients of the third and second degree terms of the cost curve polynomial are zero for these units.  Therefore equation 24 of appendix II of reference (1) can be solved directly for the output power and is used in place of equation 9.  The average cost used is based on past month’s average costs.





Because three of the generating units (Big Stone and Hoot Lake #2 and #3) are used for backup load frequency control, they may be loaded at a point other than economic.  This occurs when the rate of change of the load is greater than the allowable rate of change on the units used for load frequency control.  Primary load frequency control is provided by a joint Automatic Generation Control (AGC) agreement with Manitoba Hydro Electric Board (MHEB).  In this agreement a portion of OTP’s Area Control Error (+-25 MW) is sent to MHEB and included in their load frequency control.  Since their hydro generating units can respond much quicker than the OTP steam generating units, OTP’s units only provide load frequency control when the area control error exceeds the +-25 MW bandwidth or when the joint AGC is turned off.





The limits for each unit are updated by the load dispatcher on the basis of current information from the plant operators.  An average value for coal energy content is used in calculating the fuel cost for each unit.  These costs are updated as coal and shipping charges change.





Control Area Hourly System Lambda is included on diskette.  Filename :  otplmb97.txt








Reference (1): Navarro, S.O., and Baker, A.D., “The Use of Cubic Cost Curves in the Economic Loading of Electric Power Systems”, IEEE Winter Meeting, 1965, Paper 31TP76-17.
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