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PARALLEL ANT COLONY ALGORITHM FOR THE MULTISTAGE TRANSMISSION
NETWORK OPTIMAL PLANNING

Zhai Haibao' , Cheng Haozhong', Lii Ganyun', Chen Chunlin®, Jiang Fengqing®, Fang Ling feng®
(1. Shanghai Jiaotong University, Shanghai 200030, China)
(2. Shanghai Municipal Electrical Power Company, Shanghai 200002, China)

Abstract: Multistage transmission network optimal planning (MTNOP) is a complex nonlinear combinatorial optimization

problem, which cannot be well solved by traditional optimization methods. Ant colony algorithm (ACA), a recently emerged
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meta-heuristic method, is highly efficient for quickly finding high quality solutions to combinatorial optimization problems. But,
it is inclined to premature convergence problems. In this paper, firstly, the mathematical model of MTNOP problem is
introduced and the vector of its solution is also proposed. Then, after discussing the premature convergence of ACA in detail,
a parallel ant colony algorithm (PACA) is introduced to solve the MTNOP problem. In PACA, no initial feasible solutions are
needed, and the local search and global search are harmonized effectively. Compared with ACA, PACA can not only enhance
the computation speed, but also solve the premature convergence caused by the inappropriate set of parameters and colony size.
The simulation results for an 87-bus sample system, although preliminary, show its advantage on computation speed and
convergence.

This work is jointly supported by National Natural Science Foundation of China (No. 50177017) and Teaching and
Research Award Program for Outstanding Young Teachers in Higher Education Institutions of MOE, China.

Key words: transmission network; multistage planning; optimal planning; ant colony algorithm; parallel ant colony algorithm;
message propagation interface (MPI)
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