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Abstract

Artificial Immune System is applied to determine the optimal hourly schedule of power
generation in a hydrothermal system. A multi-reservoir cascaded hydroelectric system with a
nonlinear relationship between water discharge rate, net head and power generation is
considered. The water transport delay between connected reservoirs is taken into account.
The transmission losses are also taken into consideration using loss coefficients. The
developed algorithm is illustrated for a test system and the test results are compared with those
obtained by using differential evolution and evolutionary programming technique. From
numerical results, it is seen that artificial immune system based approach provides better
solution.



http://research.ijcaonline.org/volume107/number18/pxc3900365.pdf
http://research.ijcaonline.org/volume107/number18/pxc3900365.pdf

Short-Term Hydrothermal Scheduling by Artificial Inmune System Algorithm

Refer
ences

- M. V. F. Pereiraand L. M. V. G. Pinto, &quot;A decomposition approach to the
economic dispatch of the hydrothermal systems&quot;, IEEE Transactions on PAS, Vol. 101,
No. 10, 1982, pp. 3851-3860.

- Q. Xia, N. Xiang, S Wang, B. Zhang and M. Huang, &quot;Optimal daily scheduling of
Cascaded plants using a new algorithm of non-linear minimum cost network flow&quot;, IEEE
Transactions on PWRS, Vol. 3, No. 3, 1988, pp. 929-935.

- 8. Chang, C. Chen, I. Fong and P. B. Luh, &quot;Hydroelectric generation scheduling
with an effective differential programming&quot;, IEEE Transaction on PWRS, Vol. 5, No. 3,
1990, pp. 737-743.

- A A. F. M. Carneiro, S. Soares and P. S. Bond, &quot; A large scale of an optimal
deterministic hydrothermal scheduling algorithm&quot;, IEEE Transactions on PWRS, Vol. 5,
No. 1, Feb. 1990, pp. 204-211.

- M. S. Salam, K. M. Nor, and A. R. Hamdam, &quot;Hydrothermal scheduling based
Lagrangian relaxation approach to hydrothermal coordination&quot;, IEEE Transactions on
PWRS, Vol. 13, No. 1, Feb. 1998, pp. 226-235.

- W. S. Sifuentes and A. Vargas, &quot;Hydrothermal Scheduling Using Benders
Decomposition: Accelerating Techniques&quot;, IEEE Trans. on PWRS, Vol. 22, No. 3, Aug.
2007, pp. 1351-1359.

- K. P. WongandY. W. Wong, &quot;Short-term hydrothermal scheduling part 1:
simulated annealing approach&quot;, IEE Proceedings Generation, Transmission and
Distribution, 1994, Vol. 141, No. 5, pp. 497-501.

- P. C. Yang,H. T. Yang and C. L. Huang, &quot;Scheduling short-term hydrothermal
generation using evolutionary Programming techniques&quot;, IEE Proceedings Generation
Transmission and Distribution, vol. 143, No. 4, July 1996, pp. 371-376.

- S. O. Orero and M. R. Irving, &quot;A genetic algorithm modeling framework and
solution technique for short term optimal hydrothermal scheduling&quot;, IEEE Trans. on
PWRS, Vol. 13, No. 2, May 1998.

- E. Gil, J. Bustos and H. Rudnick, &quot;Short-term hydrothermal generation scheduling
model using a genetic algorithm&quot;, IEEE Trans. on PWRS, Vol. 18, No. 4, Nov. 2003, pp.
1256-1264.

- L. Lakshminarasimman and S. Subramanian, &quot;Short-term scheduling of
hydrothermal power system with cascaded reservoirs by using modified differential
evolution&quot;, IEE Proceedings — Generation, Transmission and Distribution, Volume 153,
No. 6, November 2006, pp. 693-700.

- S. Endoh, N. Toma, and K. Yamada, &quot;Immune algorithm for n-TSP&quot;,
System, Man and Cybernetics, IEEE International Conference, vol. 4, 11-14 October, 1998, pp.
3844-3849.

- L. N. de Castro, and F. J. Von Zuben: Artificial Inmune Systems: Part | — Basic theory
and Applications. Technical report, TR-DCA 01/99, Dec1999.

- L. N. de Castro and F. J. Zuben, &quot;Learning and optimization using through the
clonal selection principle&quot;, IEEE Transactions on Evolutionary Computation, vol. 6, no. 3
pp. 239-251, 2002.

2/3



Short-Term Hydrothermal Scheduling by Artificial Inmune System Algorithm

- G. Nicosia, V. Cutello, P. J. Bentley and J. Timmis: Atrtificial Inmune Systems. Third
International Conference (ICARIS 2004), Catania, ltaly, LNCS, Springer-Verlag, vol. 3239,
2004.

- V. Cutello, G. Morelli, G. Nicosia, and M. Pavone: Immune Algorithms with Aging
Operators for the String Folding Problem and the Protein Folding problem. EvoCOP 2005,
LNCS, vol. 3448, pp. 80-90, Springer, Heidelberg (2005).

- V. Cutello, G. Narzisi, G. Nicosia, and M. Pavone: Real coded Clonal Selection
Algorithm for Global Numerical Optimization using a new Inversely Proportional Hypermutation
Operator. The 21st Annual ACM Symposium on Applied Computing, SAC 2006, Dijon, France,
April 23-27, 2006, vol. 2, pp. 950-954. ACM Press, New York (2006).

- V. Cutello, G. Nicosia, M. Romeo and P. S. Oliveto: On the Convergence of Immune
Algorithms. The First IEEE Symposium on Foundations of Computational Intelligence, FOCI
2007. IEEE Computer Society Press, Los Alamitos (2007).

- T. K. A, Rahman, S. |. Suliman and |. Musirin, &quot;Artificial Immune —Based
Optimization Technique for Solving Economic Dispatch in Power Systems&quot;,
Springer-Verlag, Berlin Heidelberg 2006, pp. 338-345.

- B. K. Panigrahi, S. R. Yadav, S. Agrawal and M. K. Tiwari, &quot;A clonal algorithm
to solve economic load dispatch&quot;, Electric Power System Research, 2006.

- Gwo-Ching Liao, &quot;Short-term thermal generation scheduling using improved
immune algorithm&quot;, Electric Power System Research 76 (2006), pp. 360-373.

Index Terms
Computer Science Algorithms

Keywords
Hydrothermal scheduling cascaded reservoirs artificial immune system

3/3



