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A Rational Operation Scheduling Using Evolutionary Algorithm
on Industrial Cogeneration System

E % ﬁt . @S %[] %“ . $ ﬁ ﬁ‘#‘
(Kwang-Beom Choi * Ji-Hoon Jeong * Jong-Beom Lee)

Abstract - This paper describes a strategy of a daily optimal operational scheduling in cogeneration system for paper
mill. The cogeneration system selected to establish the scheduling consists of three units and several auxiliary devices.
One unit generates electrical and thermal energy using the back pressure turbine. The rest two units generate the
energy using the extraction condensing turbine. Three auxiliary boilers, two waste boilers and three sludge incinerators
operate to supply energy to the loads with three units. The cogeneration system is able to supply enough the thermal
energy to the thermal load, however it can not sufficiently supply the electrical power to the electrical load. Therefore
the insufficient electric energy is compensated by buying electrical energy from utility. When the operational scheduling
is performed considering the environmental problem. This paper shows the simulation results for daily operational
scheduling obtained using the evolutionary algorithm. This results reveal that the proposed modeling and strategy can be

effectively applied to cogeneration system for paper mill.

Key Words : Cogeneration system, Paper mill, Optimal operational scheduling, Auxiliary devices, Back pressure turbine,
Extraction condensing turbine, Evolutionary algorithm
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Fig 1. Energy flow of cogeneration system for paper mill
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Table 1 General input data

fear 822| fon | 8683| fea | 1696| fen | 18656
e 1114779| fea 794| fap | 8942| feo 182.4
Fer | 20112| Fep {122,111} fous 798| fem 8,949
fea 17631 fe | 20475 foz |119,760] Fom 84.7
fam | 13324| foa | 42678| fuz 8.1 fup | 13,752
fa | 43211 fom 97.4| fus | 7.085| fus | 51,563
fwal 23.7 fwbl 980 fwcl 11,775 fwaZ 2563
Fu2 887| fuea | 12,793) fsm | 7993| fsm | 10,233
fSlaZ 7,876 fSIbZ 10,076 fSIa3 8,011 fsm 9,093
Bc‘al 164 Bcbl 173.66 Brcl 3.39 Bcdl 373.12
Bctfl 272955 Bc{& 159 ﬂch? 178.84 Baz 3.65
B | 402.24| Bewp | 2,442.2] Beas 159| Bug | 17898
Bes 353] Bez | 4095| Bea | 2395.2| Boa 169
Bun | 266.48| Boa | 853.56| Baw 17| Bap | 275.04
Boo | 864.22] Buw 1.95| Buw | 1417} Bus | 1,031.26
Bual 047! Bus 196 Buwct | 2355 Buz 0.51
Buw | 1774 Buz | 255861 Bsiay | 159.86( Bsm | 204.66
Bsia | 15752] Bsmz | 201.52| Bsus | 160.22| Bsms | 181.86
min | 046 HTX 82| Ho | 455] Hme 130
mn) o 455|HT* 130 EWP 0| Emax 115
min O|E™ax| 232|Emn O|E™*| 324
min 0| Hm 30| HS 0| = 50
min ol H™|  120|H™E 0| H™ 18
min, o| Hm2x 25| HSin o| HZx 15
HEn 0} I 25| Hn 0| HEax 30
Oniwai| 098|Cpmei| 098 € 0.98 7un 0.15
t 2| N 12| ea; 0.70
E2H7 ¥ ERst AR
Table 2 Electrical and thermal load input data

17Heh g | A7) RE | A7) e dt

Al Y

(k) [ton] [MW] [¥/MWhl

1 0A] ~24] 518 56 24,400

2 2A] ~44] 534 58 24,400

3 47 ~6A] 511 55 24,400

4 6A) ~8A] 540 59 24,400

5 8A] ~104] 573 68 40,000

6 104 ~124] 557 70 55,500

7 124 ~ 144 545 71 55500

8 144 ~164] 594 75 55,500

9 164 ~184] 583 73 55,500

10 | 1841 ~204] 527 61 40,000

11 | 204 ~224) 531 62 40,000

12 | 2221 ~24A) 509 60 40,000
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Table 3 Total operational cost per specifying term

A | AL Y] | AT 2 Aan£[H Y]
1 8628 7 9,380
2 8833 8 11,456
3 8,361 9 10,703
1 9315 10 9,045
5 10,033 11 9,134
6 10,189 12 8962
f] %”e[‘g] 114,037
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Fig. 5 Thermal output scheduling of each waste heat boiler
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