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A Rational Operation Scheduling for Operational Cost
Saving in Cogeneration System for Paper Mill
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Abstract — This paper proposed the optimal operational scheduling of cogeneiation system for paper mull
connected with several auxiliary devices Auvxihary devices thal include auxiliary boilers, waste heat boilers
and sludge incinerators operale with multi-cogeneration systems, Especially environment element was con-
sidered in objective [unction to solve envirenment problem. Electrcity can be purchased through power sys-
tern from utility. The proposed operational strategy on cogenciation system for paper mill Lo increase energy

effictency can be applied to the sinular cogeneration system (n industral field,
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Fig. 1. Electricity and thermal encrgy flow in cogeneration systems for paper miil.
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Table 1. Electricity and thermal input data,

Azd 4 w7%e | ATl
k) [MW] [MW] [F/MW]
1 291,00 36 29,280
2 300.86 36 29,280
3 298.80 40 29,280
4 29792 41 29,280
5 372.40 60 48,000
6 411.60 70 66,600
7 408.66 71 66.600
8 441.00 75 66,600
9 436.10 73 66,600
10 392.00 57 48.004
11 354.76 30 48,000
12 326.34 40 48.000
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Table 2. General operation data.

Gaby 0.9% T 6
San 0.9% % 1.000
Bt 0.98 Beo 216.7
B 0.98 Bas 232.1
S 0.98 Ba 18.67
R.. 0.9 B 79 14
R, 0.7 E, 46.424
£ 0.98 F, 43.330
o, 0.7 Fs;, 37.338
o 0.05 B, 15,988
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Table 3. The capacity of each equipment.
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Table 4. Operation scheduling result of cogeneration facility for paper mill. 4] [MW]
k 1 2 3 4 5 6 7 8 9 10 11 12
H., 62.8 62 8 618 62.8 62.8 62 8 62.8 62.8 6238 62.8 62.8 62.8
He 30 31.9 30 99.6 99.86 99.6 99.6 99.4 99.8 99.6 92.6 57.9
He: o 945 99.6 99.6 99.6 99.6 99.6 99.6 99.6 99.0 99.6 86.9 99.6
H,, 8 8 8 8 8 8 8 8 38.3 333 g 8
H,. B 6 i 6 11.3 23 & 23 23 ) G 6
Hs 12 12 12 12 12 403 54.3 T3 35 12 12 12
Huw 138 13.8 13.8 13.8 13.8 138 13.8 138 13.8 13.8 138 13.8
Hypo (92 19.2 19.2 19.2 19.2 19.2 15.2 192 19.2 19.2 192 19.2
Hap, IL.5 11.5 11.5 11.5 11.5 11.5 IL5 11.5 11.5 113 11.5 11.5
Hqe 19.2 19.2 19.2 192 19.2 19.2 19.2 19.2 19.2 19.2 19.2 19.2
H., 23 23 23 23 23 23 23 23 23 23 23 23
E.u 4 4 4 4 [L.5 115 L1.5 115 1.5 11.5 115 4
| A 8 8 8 8 1732 232 232 232 232 23.2 232 g
E,; 2473 2473 2882 2984 324 324 324 324 324 2346 1632 28.82
E.., 0 i 0 0 0 433 535 943 7.39 0 0 0
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Table 5. The result of operation cost simulation.

02315]}1. ,%z—]u]_&
A ;‘,l_ Ein i ] A 7& N l_i o)
] Zhe (%] 1744 et
1 24,994,571 7 37,175,746
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3 25,437,857 9 39,007,245
4 31.488,169 10 33.544,565
3 31,981,802 11 30,383,172
6 36,276,533 12 27,863,233
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Fig. 2. Operation scheduling results of each waste
heat boiler.
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Fig. 3. Operation scheduling resulis of each sludge
incinerator.
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Fig. 4. Thermal output scheduling resvits of each
cogeneration system.
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Fig. 5. Operation scheduling resuvlts of each auxili-
ary boiler.
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