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A Development of GUI System for Optimal Operational Scheduling
on Industrial Cogeneration Systems Using Evolutionary Algorithms

a5 & @t F M oETT
(Ji-Hoon Jeong * Jong-Beom Lee)

Abstract

This paper describes a strategy of a daily optimal operational scheduling on the industrial cogeneration

system. The cogeneration system selected to establish the scheduling consists of three units and several auxiliary devices
which include three auxiliary boilers, two waste boilers and three sludge incinerators. One unit generates electrical and
thermal energy using the back pressure turbine. The other two units generate the energy using the extraction
condensing turbine. Three auxiliary devices operate to supply energy to the loads with three units. The cogcneration
system is able to supply enough the thermal energy to the thermal load, however it can not sufficiently supply the
electric energy to the electrical load. Therefore the insufficient electric energy is compensated by buying electrical energy

from utility. In this paper,

the evolutionary algorithms was applied to establish the optimal scheduling for the

cogeneration systems. Also the GUI System was developed using established mathematics modeling and evolutionary
algorithms in order that non-experts are able to establish operational scheduling. This results reveal that the proposed
modeling and strategy can be effectively applied to cogeneration system for paper mill.

Key Words @ Cogeneration systems, Optimal operational scheduling, Auxiliary devices, Back pressure turbine,
Extraction condensing turbine, Evolutionary algorithms
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Fig. 1 Energy flow diagram of cogeneration systems
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Table 2 Input data of cogeneration systems (i)
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Table 3 Daily operation scheduting results of cogeneration
systems
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Table 4 The comparison of actual operation cost with
simulation result

Azl HA | simulation | && [[A7tm| 4A | simulation | &€
B Pl 23 T 3 & Az Lk

(4] (#4] (%) (#4] (24] (%)

1 7.480 6,845 8.46 13 8,763 8173 6.73
2 7299 6,732 176 14 8822 8,137 7.80
3 7432 6.781 8.76 15 9975 8775 12.03
4 7,543 6917 8.30 16 9732 8,581 11.83
5 7.538 6,897 850 || 17 | 9697 7514 1219
6 7,466 6,887 7.75 18 8572 7821 8.76
7 7356 6,984 757 19 8444 7677 9.08
8 7.446 6,887 7.75 20 8.300 7,567 8.83
9 9,012 8.303 7.86 21 8.459 7,700 8.97
10 | 8907 8271 714 | 22 | 8462 7.812 7.67
1 10,105 8,890 1203 || 23 7.331 6.849 6.58
12 9.853 3,690 1181 || 24 7.250 6,643 8.37
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