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A dynamic load flow model with results irrelevant
to position selection of slack bus

SHEN Jiakai', MU Yonggiang’s WANG Chunsheng’, WANG Yong’,
WANG Hefei', ZHANG Rongrong'. LI Weidong™'

( 1. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China;
2. State Grid Liaoning Electric Power Co. Ltd., Shenyang 110006, China;
3. Economic Research Institute of State Grid Liaoning Electric Power Co. Ltd., Shenyang 110015, China;
4. Northeast Electric Power University, Jilin 132012, China )

Abstract: In UHV AC/DC hybrid power system operation, the load flow pattern and its trend should
be recognized for earlier decision to ensure the safe and stable operation. The existing load flow
methods have limitations, such as the calculation results being relevant to the position selection of the
slack bus, or no considering the frequency dynamic process. A dynamic load flow model with results
irrelevant to position selection of the slack bus is proposed, in which frequency is introduced as a
variable in the traditional load flow model. In the new model, the variables which associated with
frequency changes, such as inertia, power-frequency characteristic of generator and load, system
active power loss, are coordinated and solved in a set of simultaneous equations. This ensures the
power deviation of the generators including the slack bus is in proportion to frequency deviation, with
which the problem of the traditional load flow model, whose calculation results are relevant to the
position selection of the slack bus, is solved. Numerical simulation results of IEEE-39 node test
system show that the calculation results are not depend on the position selection of the slack bus and

fast computational speed can meet the on-line operation requirement.

Key words: dynamic load flow; slack bus; UHV AC/DC hybrid power system; high-power deficiency



