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Framework for Investigating Impacts of Wind
Energy Penetration on Unscheduled Flows in
Bulk Interconnections
Abstract
Existence of unscheduled flows (USFs) in power system networks under deregulated market is
significant component of operating scenarios as well as resource allocation. The prime reason of
existence of USFs is inconsistency between physical laws of electricity and electricity trades in
determining line flows. Tools and techniques required for the framework include graph theory,
power flow analysis, estimation theory, and stochastic systems. Results on the IEEE 14 bus test
system under various generation and load profiles will be discussed to explain both deterministic
and stochastic USFs. Ordinary least squares and ridge regression are the two estimation
techniques used in the analysis. The analytical ridge regression is applied for accommodating
unscheduled flows (USFs) in bulk interconnection by estimating ‘loop flows’ is formulated.
Ridge regression uses a bias parameter to minimize the mean squared error, as compared to
ordinary least squares (OLS) method, when numerically ill-conditioned system matrices are
present. The analytical approach is used in cases with large number of regressors when graphical
choice of the bias parameter is cumbersome.
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How to get to the CU-Boulder Discovery Learning Center
From 28th Street (Hwy 36), go west on Colorado Ave., which leads into the University. Take the next
left (going south) onto Regent Drive. The Discovery Learning Center (DLC; highlighted in green below)
is located on the west side of Regent Drive. Parking is available at visitor parking lots and nearby
meters.
The seminar takes place in the Bechtel Collaboratory room (1B50), which is located in the 1st basement
(ground level).
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