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VI. CONCLUSION

Open access of transmission systems brings many uncertain-
ties into system planning. Compared with deterministic load
flow studies, probabilistic load flow studies give system plan-
ning engineers the ability to appraise the system in a much wider
sense and enables quantitative assessment to be made in relia-
bility studies.

The combined Cumulants and Gram-Charlier expansion
method proposed in this paper provides a new way of computing
probabilistic distribution functions of line flows for reliability
evaluations in system expansion planning. With the comparison
of Monte Carlo 5000 iteration results, the new method is able
to accurately approximate the cumulative distribution function
of transmission line flows. More importantly, this method is a
significant improvement in reducing storage, therefore is able
to handle extensive system. Results have shown that it is 20–30
times faster than Monte Carlo simulation. Theoretically, the
method will not increase computation burden dramatically with
increase of system size. Future research will consider applying
this method to larger size systems.
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