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Distribution System Heuristic Design at Two Voltage Ratings

H. Ghoudjehbakiou and S. Salamatian

Department of E.C.E. Isfahan University of Technology

Pioneer Energy Industries Development Company (Affiliated to Atomic Energy Organization of Iran)

ABSTRACT- An actual optimal design of large-scale power distribution systems is an intractable problem
with non-polynomial time complexity function. Most of the accurate models that have been suggested for this
purpose are nonlinear with discrete variables. Thus searching for the optimal solution through mathematical
programming is rather impossible. In this paper, a number of intelligent algorithms based on a set of heuristic
rules are presented, which are theoretically, practically and logically justified. These heuristic algorithms are
used to solve the sub-problems encountered in the optimal planning of the distribution systems at two voltage
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ratings.

In the search for the optimal design, some sub-optimal designs are obtained for different selected numbers of substations,
which vary from the number of the total load centers to a minimum of one single substation. In each case, a cost function
consisting of investment and operation costs is calculated. The investment costs include substation construction and
equipemnt installation of medium and low voltage feeders. The operation costs include the line losses for medium and low
voltage feeders, the iron and copper losses of the transformers and the repair and maintenance of the substations.

All these different plans are evaluated and the best one, with respect to the cost function is selected as the optimum plan.
This design is optimal from the consumer’s point of view and includes the most practical paramelers in its optimization.
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1. non polynomial time complexity
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2. heuristic rules
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3. mixed integer programming
4. travelling salesman problem
5. neural network
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