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Abstract

This article provides a way to improve local search using the golden section ratio
in the bee colony optimization method for the problem of economic dispatch. This
modification adjusts the movement process to find new sources of bee feed. From the
original, the multiplication factor has to be multiplied, which results in a fairly wide
distribution. This process of refinement uses the gold ratio as a multiplicative component
in the equation of motion of the bee population instead of the random step. Operations
will consider power system requirements, transmission line losses, and regulatory
conditions. The MATLAB program was used for simulation and testing with 2 standard case
studies consisting of 3 generators and 6 units. Testing to evaluate the effectiveness of the
methods presented used traditional BCO, HLBCO and MSA methods. Comparisons were
made in terms of response efficiency and convergence speed. From the results of the
tests it can be concluded that the proposed method provides a valid and effective
solution to solve the problem of the quality of the answer- the convergence feature. In
case 1, the proposed method calculated the average number of rounds was 256.8- 59 per
cent faster than usual- with the lowest cost at 1957.48. In case 2, the proposed method
calculated the average number of rounds was 145.9 rounds- 33.27 per cent faster than
usual- with the lowest cost at 15439.51.

Keywords : Golden Section Ratio, Economic dispatch, Bee Colony Optimization
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Cost) 381n3LAYU (Gradient Method) 351261 (Newton’s Method) 3§ﬂﬂiﬂizqﬂmﬁlﬁﬁﬁﬁ%&u
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sednuavesiliidurnidemiwanedestudalniiiduilaiduindsaes Single Quadratic
Function) (All J. Wood and Bruce F. Wollenberg, 1996) éﬁ’qaumaﬁ' 2)

F(P)=aP +bP +¢ (2)
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AntAINMIsUsEIliuAIves f(Fr) way f(F7)asgniunuSeudiiou wazan
f(F)) < f(F?) asunudn F? ¢e b uasduneuiiasgninglureuwsnisdumintesnin
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5. HaN1INAGHBY

nsUsuasunisindeulmvesdaddlunsifeluasell siliAnnisunisvesdmey
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M15197 1 AauanvazvauaIaailialninsdidinun 1

Unit Pi,min Pi’max a bi C,
1 10 85 200 7.0 0.008
2 10 80 180 6.3 0.009
3 10 70 140 6.8 0.007

AsAAN®IN 2 UsznaunietaIaanidalndindssuauiou 6 1aTeg 26 Ua
Laza1eds 46 Ly Audeanisiagaliin 1263 MW audnwuzvenaIaanuialiill

WABLATOILANIRINIT N 2 warllAmduyseansnisgadeluanededsensds (Khamsawang,

S. and Jiriwibhakorn, S., 2009)

M19197 2 AasdnwazvanAIesnLilaliinsdlfnwn 2

Unit ! b C P min P max
1 0.0070 7.00 240 100 500
2 0.0095 10.0 200 50 200
3 0.0090 8.50 220 80 300
4 0.0090 11.0 200 50 150
5 0.0080 10.5 220 50 200
6 0.0075 12.0 190 50 120
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5.2 Han1saaesan unIsallaznsilseuiisuna
Tun1ssraedldTusunsy MATLAB peufinnesuuuddlde Intel(R) Core(TM) i5
2.30 GHz w33 8 GB UuszuUUUAN1T Windows 7 ¥N155ud1uu 100 58U WUNNINAEDY
panlu 2 nstAnw wiaznsalAnwIwUINTUSsuisurasenidu 2 @ d@uusnanis
Wisuiisusenindistsiswuudain (BCO) AudsTiinaue wardaud 2 Wisufteunaves
AmauiuInIsuuudy Taensddnud 1 ldnan1591a095In15197 3 Lazn1s1ed 4

g Ql' Y o PN N o w
ATUANEIN 2 iﬂma@\imqﬁq\iw 5 Hags1319n 6 auanny

A1519% 3 NAN1SUSIUIBUTENINGI0 BCO kagdd ILS-GSR-BCO nstifinw# 1

Method Best cost Average cost Max. cost | Average iteration
BCO 1597.51 1597.92 1600.54 627
ILS-GSR-BCO 1597.48 1597.51 1597.56 256.8
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ﬂ. a = U o v a o U ‘ﬂl o a ! ‘ﬂl
M19190 4 ﬂ’]iL‘UiEJ‘UL‘VIE’J'Uﬂ']iT\]ﬂﬁiiﬂWa\‘]ﬂ’]iNa@ﬂWaQVLWﬁ’]‘UENLﬂﬁ@ﬂﬂ%u@LLG]EWL@?EN

g ‘NI
AFUANEIN 1

Units Conventional method BCO ILS-GSR-BCO
P, 33.47 31.61 3291
P, 64.10 65.54 64.51
Ps 55.10 55.21 54.92
Pt 152.34 152.35 152.34
P 2.34 2.35 2.34
Tc 1599.97 1597.51 1597.48

1015199 4 WunsiSeuiisuisnisnuiausfulshuus iy (Saadat, H., 1999)

waeds BCO azulidnisnsnnaveiianlddnelunisndnginedf 1597.48 FalAiesnin
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NN NUTB UL UNIEBIID

Mlmaelainisnssenanduisnldlonaass

Jadelaidisnsnvnauslinadnsvesmmnoudululunieia

A15199 5 Nan1sUSeULBUsENINgls BCO kagds ILS-GSR-BCO nSelfAn®il 2

Method Best cost Average cost Max. cost Average iteration
BCO 15439.88 15441.69 15445.54 438.5
ILS-GSR-BCO 15439.51 15440.38 15441.47 145.9

91115199 5 WWunisiSeuifisunanisudineuvesaldatesinlunisudn

Tunsdlnwit 2 Tne38 BCO frnsingnetfl 15439.88 wazilAngsgaegi 1544554 Tunaisd

a

En1sidnaueduliieifiigaegi 15439.51 wagAgeandl 15441.47 WetdanmiaAniade

YaaAna Uy AR veIRIAaUYeIITNsIIEUaANTT HenAWAnLALAIEEALlAY

a1

IndtAgeiu TudiuveanisgidimAmeuds BCO dduiuseuaieadi 438.5 sou Tuvuei
ABnsidnauefisruiuseuinfivegil 1459 seu finrusniinduiclevay 33.27

LagilUsEaNENMUINNINITNIMAIRBUNMIN L AU NEAWUURIRILUUALAL

ﬂ. a = o o v a o v ‘ﬂl o a ! ‘ﬂl
715199 6 N15LUSeuLisunsInassnaenIsuannaelninveuaIeendaunazlAS o

ATUANWIN 2

Units HLBCO MSA BCO ILS-GSR-BCO
P, 449.03 450.13 447.63 451.34
P, 172.48 174.80 175.58 173.76
Ps 258.05 256.97 257.77 257.61
P 137.72 139.72 136.42 137.45
Ps 166.52 162.72 162.35 163.72
Ps 91.37 90.72 95.35 91.24
Pt 1275.16 1275.07 1275.11 1275.12
P 12.16 12.07 12.10 12.12
Tc 15439.63 15439.54 15439.88 15439.51

NAITNN 6 WUNATDINITUIAINUVDISNsALEUDUS s UsUAUIT NauNay

LLauﬁﬂﬁUSJ%Q\‘iﬁ\‘i (HLBCO) (Khamsen, W. and Chiraphon Takeang, C., 2016) Femsusuasu

A5n1511A7

'
=

mmzamﬁqmimmif\i’ﬂaaamiaumﬁm (MSA) (Takeang, C,, et al. 2017)

LagISwuuraRs (BCO) axviiulainisnisfidnausiialddnelunisndnsiuegi 15439.51
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FallAesn113sRUu L USsusUT9a1u3T F90elain3Snnsnuaue liNaansveIAInau

WuluTunand dlmaelanisnsaananiduisnlylanaass

6. #3UNAN13IY
nsundggmnisdnelnanegrausendameITuiuusanseuunsiugIuYedsn1sm
° = =i £ Yo o ] o & % = e
mneuvsnzauianuuussidaeldisensdunesi Fudunisruniameau lunsalfinw
= v = o a o e = = 1% < o A =
1 1 Uszneumigiaieaiiiila 3 1A3es nIdlAnw9 2 NUsENaUMIBLATRIR TN 6 LATDY
a = o o = = ] c o & a < o A Y
wagfiarsantaiaslnihgayidennaedaiasilaidusiaeniosasaeniidaluings
Auseuiiiaunisnsadaaansvassununisndniiduiuuisey Wedwwssuiieuiuis

' o '
aqa o C% 1 a o

& a 2 P a v ° A a an = P
BCO wuundtiuaztiulain3sndnausdulia1veeainaunaninisnuiundseuiieu
Ingszeyyinagarnantazasanvesdnauiianulndidesiu ansananladmneunlaagly
Maqmlmﬁuﬁmamawwﬁu LagAadgvrasAInaulliAlndlfesiuA1989A1naUNANga
a = < A < v ° ac A o ') ' Y Y] ' Y
dnUsmiunila Aeanusilunisgitimdneu Fensimiiauelvnadeutnsdnianiinisgidn

o a a < I aa ng a 1 a
PAINBULALNTEUIUNSUSEUNATAIIULSININN1ITNT BCO wuunatiy Tudiun 2
Taynsiseuiieunuds MseuluUAaRY 35 HLBCO 35 MSA wagis BCO A5msnuaus
IiAvasrmaunanitdullosnanesdlsenaumaunaluaulvigiamdmeulafninsy
Feanlaidunesusuls arursan Ul dunuinialunisananunisudanidasnulndii

Tulsaldmdsnuanussulaegaiiusg@nsainle

7. 1BNE581984

Bakhta Naama, Hamid Bouzeboudja, Ahmed Allali. (2013). Solving the Economic
Dispatch Problem by Using Tabu Search Algorithm, TerraGreen 13
International Conference 2013 - Advancements in Renewable Energy and
Clean Environment, Energy Procedia 36, pp. 694-701.

Chiraphon Takeang and Wanchai Khamsan, (2016). Solving Economic Dispatch
Problem of a Thermal Power Plant Using Bee Colony Optimization Technique,
Industrial Technology Lampang Rajabhat University Journal, 9(2), 1-10.

(in Thai)
Chiraphon Takeang, Wanchai Khamsan and Apinan Aurasopon. (2017). Modified

simulated annealing Optimization for Solving Economic Dispatch Problem with

NTIvINMIeusaluladana sy i Ingndesuigaiu

v A

Ui 11 afuil 2 nsngiau 2561 - Sunau 2561



12 Industrial Technology Lampang Rajabhat University Journal

Ramp Rate Limit and Prohibited Operating Zone, Industrial Technology
Lampang Rajabhat University Journal, 10(2), 1-10. (in Thai)

C.Kumar and T.Alwarsamy, (2012). “Solution of Economic Dispatch Problem using
Differential Evolution Algorithm,” International Journal of Soft Computing
and Engineering, Volume-1, Issue-6, pp. 236-241.

Dinu Calin Secui. (2015). A new modified bee colony algorithm for the economic
dispatch problem, Energy Conversion and Management, Elsevier, pp.43-62.

Hardiansyah, Junaidi, Yohannes MS. (2012). Solving Economic Load Dispatch Problem
Using Particle Swarm Optimization Technique, I.J. Intelligent Systems and
Applications, November, pp. 12-18.

H. Saadat, (1999). Power system Analysis, McGraw-hill companies.

Ismail Ziane, Farid Benhamida, Yacine Salhi and AmelGraa. (2015). Combine Dynamic
Economic/Emission Dispatch Using Sinulated Annealing Solution, International
Conference on Systems and Control, Sousse, Tunisia, pp. 302-309.

K. Srikanth and V. HariVamsi. (2016). Partical Swarm Optimization Technique for
Dynamic Economic Dispatch. Internation Journal of Research in Engineering
and Technology, vol. 5, issue 5, pp. 460-466.

N. Javidtash, A. Davodi, M. Hakimzadeh and A. Roozb. (2014). Genetic Algorithm for
Solving Non-Convex Economic Dispatch Problem. International Journal of
Mathematical, Computational, Statistical, Natural and Physical
Engineering. vol. 8, no. 5, pp.866-869.

Pirmahamad Jamalbhai Vasovala, Chinmay Y. Jani, Vasim H. Ghanchi and Parth
Harshad Kumar. (2014). Application of Ant colony Optimization technique in
Economic Load Dispatch Problem for IEEE-14 Bus System. International
Journal for Scientific Research & Development, vol. 2, issue 02, pp. 990-994.

Simona Dinu, loan Odagescu, Maria Moise. (2011). Environmental Economic Dispatch
Optimization using Modified Genetic Algorithm. International Journal of
Computer Applications, vol.20, April, pp.7-14.

S. Khamsawang and S. Jiriwibhakorn. (2009). Solving the Economic Dispatch Problem
using Novel Particle Swarm Optimization, World Academy of Science,

Engineering and Technology, vol.3, 2009, pp.1053-1058.

NITIvINMIeusnaluladana sy i IngraeTvigau

Ui 11 atudl 2 nsngiaw 2561 — FuanAu 2561



Industrial Technology Lampang Rajabhat University Journal 13

Wanchai KHAMSEN, Chiraphon TAKEANG. (2016) Hybrid of Lamda and Bee Colony
Optimization for Solving Economic Dispatch,” PRZEGLAD
ELEKTROTECHNICZNY, pp.220-223.

NTIvINMIeusaluladana sy i Ingndesuigaiu

Ui 11 adudl 2 nsngiew 2561 — FuanAu 2561



