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Probabilistic Load Flow Calculation for Power Grid Containing Wind Farms
DONG Lei, CHENG Wei-dong, YANG Yi-han

(School of Electrical and Electronic Engineering, North China Electric Power University,
Changping District, Beijing 102206, China)

ABSTRACT: The power grid containing wind farms is
analyzed by AC probabilistic load flow. By use of the approach
integrating cumulants and Gram-Charlier series, the DC
probabilistic model, is extended into AC probabilistic model, in
which a three-parameter weibull distribution is adopted to
describe the random variation of wind speed, meanwhile the
asynchronous wind turbine generator is treated as PQ node,
then a probabilistic model of wind turbine generator is built.
Based on the built model the calculation of IEEE 30-bus
system is carried out, and then the probabilistic distributions of
nodal voltages as well as the probabilistic distribution of
branch load flow are obtained. The variation of nodal voltages
and branch load flow before and after the connection of wind

farms with power grid is compared and analyzed.

KEY WORDS: probabilistic load flow; wind farms ;
cumulant; Gram-Charlier series
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