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Introduction

Stochastic Security-Constrained Unit Commitment (SCUC) is an important tool for handling uncertainties introduced by increasing penetration of
variable energy resources (e.g., wind, solar). The goal of this ARPA-E-supported project has been to develop an empirically-grounded test system
permitting systematic comparison of Stochastic SCUC and Deterministic SCUC under a wide variety of possible system conditions, including wind power
penetration levels, reserve requirement (RR) levels for deterministic SCUC, and months of the year. An agent-based method is developed and used to
model wind power penetration. Our results demonstrate that the average cost saving resulting from a switch from Deterministic SCUC to Stochastic
SCUC under an increasing RR level has a U-shape, with least (possibly negative) cost saving occurring at the RR turning point of the U-shape.
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(%) JFor each month M and wind penetration WP, the plot of Average Total Cost
TC = NoloadCost + StartUpCost + ShutDownCost + DispatchCost Saving (Avg. TCS) vs. Reserve Requirement (RR) has a U-shape with a
5 turning point RR* at approximately RR = 30%
H 0,
Total Cost Saving (%) = For WP = 2%, the RR turning point is RR* = 25%.
TotalCost(Det) - TotalCost(Sto) = For WP = 10%, the RR turning point is RR* = 30%.
TCS = emememmeeemmememmeeeseeeseeessesssseesssseeseses x 100%
TotalCost(Det) = For WP = 20%, the RR turning point is RR* = 35%.
where QReason for positive correlation between WP and RR*:
* TotalCost(Det) is deterministic total cost Higher WP leads to more net load uncertainty, resulting in higher reserve needs for
®* TotalCost(Sto) is stochastic total cost deterministic SCUC
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