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ABSTRACT
This research is a combination of finding the optimal solution by combinatorial optimization
and exhaustive enumeration methods. To solve the problem of economical load distribution
combined with greenhouse gas emissions with a non-smooth function. The method is to use
the answer obtained from the optimal arrangement method, which is the SA method, as the
initial answer. It then redefines the search boundary around the initial answer and uses the
distributional optimal solution, BCO. Use a case study consisting of a large system with 40
generator units with demand 10500 MW and a system with a non-smooth cost function. The
results were compared with SA and BCO in terms of the quality of the answers and the
speed of convergence to the answers. The proposed method provides the best quality of
answers and converge on the answer as quickly as possible. In addition, to test the efficiency,
the results were compared with the GSA and CFLBO methods. The results of the comparison
of the proposed methods yielded the answer in terms of the lowest production cost.
Therefore, it can be concluded that the proposed method can be used to efficiently find
solutions to the economical load distribution problem with a non-smooth fuel price function.

KEYWORDS: combinatorial optimization, exhaustive enumeration, economic dispatch
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Parameters Number
Population size (n) 20
Selected sites (m) 10
Best sites (e) 5
Bees around best sites (n,,) 50
Bees around other sites (n,,) 50

UNADUIRY ACU:3AINSSUANAOS UKISNY1AYINUBUUIUAQ




134 Kasem Bundit Engineering Journal Vol.14 No.3 September-December 2024

Amuadmmnndiaaslv BCO uaz SA
uaz ¥ lteration = 0

!

1 SA Aumdiney uaziiieandinauie

g} a;ﬂ IUIUNITVaY BCO

AMBATaLLY M IR WA LAY

!

. & v o o
;N Eljd RNIRDA LWV LTIAB AT AB UL 9

A

VB ULUA TN TABAN

!

152 LAWK AFA AU BLLID IR AL 89FA 8

AINAWNINVRI Maay

& o, aa a
LRANANADUNAA N TNG

!

utsfaauaaniidn 2 ndu Aangdundvige

oA
HRENFNNATRIRINN

!

. & o o .
;N E}L‘l RIWETIRI N A Ul%ﬂ PERIRN

f1AaUNI 2 nau

192 LKA adaa AL lteration = Iteration+1

¢ r'y

ails

mwaam?au‘lmmw quﬂﬁ’l Ly

Update best final solution

4‘ g o ad Ci o
E‘ﬂ‘YI 2 LHWASINIINNNIBYBIIBTNITNWILE WD

Faculty of Engineering, Kasem Bundit University Research Article




3AonssuaIsInsuUruZa UR 14 aUUR 3 AugI9u-SuAy 2567 155

{ 6 o Y]
ANTWN 2 NIFINLADITEINASUID SA

Parameters Number
Initial temperature 100
Final temperature 5
Cool shed 0.89
Maximum number of tries 1000
Maximum number of successes within 50
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Pi — Pimin(new) + ((Pimax(new) _ Pimin(new)) x rand (0'1)) (1 2)
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& a a v and & a NI = ' ad a o .
wana Nk MIYIsunsuNuITAILAN ?J']'”UVLNVLQLL?(@\TEN?@L(ﬂ‘WDE’J\‘]'J‘ENE‘TNNﬁ']u‘ﬂ%’nﬁ%aﬂﬂﬁx‘]
& a A ad & a 1 & A v o o v v 6 v o [ o~
LN Luaammﬁmmummuumﬁm"uamn@lumumiﬁlﬂmsﬂaﬂ"numunmmﬂw@1amaa

= = g tdl
NANILUIHUNEUAIONT NN 3

591 3 wansuwIsuiisunuds SA, BCO, GSA [28] uaz CFLBO [26]

Unit SA BCO GSA CFLBO Hybrid
method
P, (MW) 112.6638 113.8608 113.9989 110.4068 113.9302
P, (MW) 112.0271 113.9505 113.9896 113.4505 113.9169
P; (MW) 90.5274 118.2157 119.9995 108.4061 92.0030
P, (MW) 178.5957 180.9283 179.7857 177.7379 177.5020
P, (MW) 93.7829 96.9003 97.0000 88.3691 96.9867
P, (MW) 134.6855 137.3831 139.0128 121.9143 239.9631
P, (MW) 289.1011 298.9043 299.9885 285.3091 299.7903
P (MW) 291.3122 299.7165 300.0000 299.3117 283.5355
P, (MW) 295.1700 288.2939 296.2025 289.0739 299.7623
P,, (MW) 130.3227 130.8089 130.3850 130.0000 130.0927
P,; (MW) 319.1238 140.2398 2454775 240.4698 318.1252
P,, (MW) 233.1609 143.1103 318.2101 243.3303 241.6763
P,; (MW) 379.8767 390.2516 394.6257 395.5716 391.9489
P,, (MW) 387.7647 385.1233 395.2016 395.2566 394.5924
P,s (MW) 386.9074 388.4389 306.0014 394.2189 394.2358
P,s (MW) 389.7757 385.0000 395.1005 396.0000 394.3498
P,, (MW) 496.3630 417.6393 489.2569 447.4039 490.8084
P,; (MW) 498.4421 512.6025 488.7598 495.1025 484.0925
P,, (MW) 438.4017 514.0314 499.2320 478.8628 423.7259
P,, (MW) 512.2324 473.4005 455.2821 424.4995 507.7054
P,, (MW) 445.2992 469.4305 433.4520 499.9355 438.6248
P,, (MW) 421.8027 505.1345 433.8125 512.4599 433.9239
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51971 3 mansuwSsuiisuniuds SA, BCO, GSA [28] uaz CFLBO [26] (Aa)

Unit SA BCO GSA CFLBO Hybrid
method

P, (MW) 446.2070 500.9483 4455136 500.6126 434.1913
P,, (MW) 436.4232 525.2841 452.0547 456.7811 446.4250
P,s (MW) 458.8028 440.4011 492.8864 440.8122 436.9798
P, (MW) 453.1461 466.0732 433.3695 438.6621 433.7342
P,, (MW) 10.6757 10.0085 10.0026 10.9679 10.2157
P, (MW) 11.3398 10.0043 10.0246 10.4538 11.1558
P,y (MW) 10.2961 10.0138 10.0125 10.4108 10.2489
P, (MW) 96.0320 96.7902 96.9125 89.5072 96.9058
P, (MW) 185.7889 189.3333 189.9689 183.3655 189.9895
P,, (MW) 180.9851 188.3923 175.0000 183.0703 189.8184
P,; (MW) 189.7550 188.0397 189.0181 173.0104 189.8180
P,, (MW) 198.4082 199.9584 200.0000 199.7548 199.8031
P,s (MW) 192.1324 199.0090 200.0000 199.4690 199.8970
P, (MW) 198.0056 199.1051 199.9978 199.3909 199.8120
P,, (MW) 105.7192 106.8353 109.9969 105.0895 109.9315
P, (MW) 109.2942 106.0028 109.0126 96.2228 109.9323
P,y (MW) 105.3740 106.1313 109.4560 96.33841 109.9688
P,, (MW) 474.4860 454 4314 421.9987 458.0239 459.9023
P; (MW) 10500 10500 10500 10500 10500
F; ($/h) 126744.0379 | 126092.01 125782 125404.06 123181
Emission 223993.1887 | 271472.4855 | 210932.9 229799.4 | 215355.5128
(Ton/h)
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