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TOM TAT

Bai bdo dé xuat gidi thudt toi wu bay dan cé xét dén trong sé khoi lwong dé gidi bai todn diéu
phai tdi kinh té trong thi fruong dién canh tranh. Gidi thudt toi wu bay dan cdi tién ndy dua thém
trong sé khai lirong ciia ca thé vao cong thirc vén tée ban dau cua cé thé dé can bang gizza tim kiém
toan cuc va dia phirong. Két qua cho thay, khi sé vong lgp Ién nhdt cé gia tri tir 50 tré 1én thi ham
muyc tiéu cua gidi thugt bcfy dan ¢é dién chua tim dwoc gia tri cuc dai, van con dao dong va chua on
dinh, trong khi gidi thudr d@é xudt da 6n dinh, khéng dao déng. Piéu nay cho thdy kha nang tin cdy
cao khi tim kiém cua gidi thudr dé xudt so véi gidi thudt cé dién. Ngoai ra, khd nang tim kiém nghiém
toi wu cua gidi thudr dé xudt ciing vieot tréi so Véi cac gidi thudt khac, dong thoi dé léch chuan va sé
lan tgo nghiém méi nhé hon so véi cac nghién ciru trieée. Véi két qua ndy, gidi thudr dé xudt da dong
gop mét A7 thudt téi wu héa rdt tot cho bai toan phan b tdi kinh té trong thi trirong dién canh tranh.

Tir khoa: phan bé tai kinh té; trong sé khdi lugng; giai thuat bay dan; tong loi nhuan

1. Giéi thigu

Trong thi trudng dién canh tranh, nhiing rang budc vé 1ap ké hoach méi dugc hinh
thanh dé cac cong ty dién luc st dung cac quy tic chon dugc cng suat phat cua cac to may
truyén tai dem lai lgi nhuan cao nhat. Ngoai ra, nganh dién hinh thanh thi truong hoan thién
thi du tru cong suét giir vai tro quan trong trong viéc dinh gia va nang cao hiéu suat hoat
dong cuaa hé thng.

Cite this article as: Le Chi Kien, Phan Minh Tan, Nguyen Trung Thang, & Hoang Do Ngoc Tram (2021).
Propose a particle swarm optimization algorithm with inertia weight to solve the economic load dispatch
problem in the electric market. Ho Chi Minh City University of Education Journal of Science, 18(12),
2243-2254.
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Dé tao ra dién cung cap du cho nhu cau phu tai cua cac ho gia dinh va khu cong nghiép,
cac nha may nhiét dién doc 1ap phai tén céc chi phi khac nhau. Ching bao gom chi phi van
hanh, quan Ii va chi phi mua nhién liéu trong d6 chi phi nhién liéu dwoc coi 1a phan quan
trong nhat. Vi Ii do nay, viéc giam chi phi nhién liéu nhiéu nhét cé thé 1a mét nhiém vu chinh
ctia qua trinh van hanh kinh té-ki thuat cac nha may dién. Cong viéc nay chinh 1a mét phan
trong bai toan phan bé tai kinh té (Economic Load Dispatch — ELD). Bai toan ELD la bai
toan can xac dinh cdng suat phat dién phi hop nhat cho ting té may phat dién dé cung cap
cho phu tai va dong thoi thoa cac rang budc caa hé thdng. Khi co duoc céng suat phat dién
phu hop nhit va dap tmg duoc cac rang budc thi tong chi phi san xuat dién cua cac té may
phat dién phu thudc vao kha nang cua cé4c giai thuat téi vu hoa duoc ap dung. Céc nghién
ctru vé bai toan ELD di ap dung cac giai thuat tdi uu hoa khac nhau (Dey, 2014; Gachhayat
et al., 2017; Khamsen et al. 2020). Qua tim hiéu tng dung cua cac giai thuat, c6 thé thiy
rang bai toan ELD da duoc dé cap kha nhiéu trong thi truong dién. Trong trudng hop nay,
cac cong ti tap trung vao viéc cung cap ning lugng dién duoc tao ra vai tong chi phi it nhat.
Cung véi xu huéng hdi nhap toan cau, cac cong ti dién luc thuéc quyén quan Ii caa chinh
phti nén duge ddi thanh mot cong ti tw nhan dé ting cuong kha ning canh tranh hiéu qua hon
(Orike, 2013). Do d6, bai toan ELD lién quan dén moi truong canh tranh dang tré thanh mot
van dé dang quan tAm. Boi vi, n6 thic day su doi méi trong van hanh hé théng dién, 1ap ké
hoach, kiém soat ciing nhu cai thién chat lwong dich vu va kha ning canh tranh cua nha cung
cap dién. Trong méi trudng canh tranh, nhiém vu cét 18i cua bai toan ELD 1a xac dinh cong
suit t6i uu cua may phat dién dé co duoc téng loi nhuan nhiéu nhat c6 thé cho céc cong ti
san xuat nhung khong vi pham cac rang budc nhu cong suit tac dung yéu cau cua tai, du trir
cng suat tac dung, giéi han phat dién cua may phat va gisi han du trir (Vo et al. 2012). Bai
toan nay ciing da nhan dugc sy quan tam cua cac chuyén gia va cac nha khoa hoc (Singhal
et al., 2015; Krishna et al., 2016; Srikanth et al., 2019; Sudhakar et al., 2018) véi cac tng
dung cua céc thuat toan khac nhau.

2. Noidung
2.1. Bdi todn diéu d¢ tai kinh té trong thi truwong dién

Diéu d6 tai kinh té 12 mot trong nhitng bai todn quan trong trong hé théng dién do
nhitng déng gop nang cao loi nhuan va hoat dong 6n dinh hé thdng dién. Bai toan ELD duoc
hinh thanh béi muc tiéu giam thiéu chi phi nhién liéu dong thoi théa nhiéu rang budc lién
quan dén cac to may phét nhiét dién va trong hé thdng dién. M6 hinh toén hoc caa bai toén
ELD duoc xay dung dau tién da bo qua ton that dién nang do anh huong cua dién tré va dién
khang trén duong day truyén tai. Nhung mot vai nghién ciru gan ddy vé bai toan ELD da
tinh dén viéc mat dién chu dong, cac hiéu tng van va cac rang budc phic tap cua cac té may
phat nhiét dién nhu ving 1am viéc bi giéi han, gisi han cong suat phat dién. Cac bai toan nay
da duoc giai quyét duoc cac van dé trén bang cach ap dung cac giai thuat ¢ kha nang toi uu
hoa tét. Ngoai ra, cac ham khong lién tuc nhu ham da nhién liéu va ham chi phi nhién liéu
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c6 xet hiéu tng xa van trén cac nha may phat nhiét dién da dugc dua vao ham chi phi nhién
liéu. Céc thach thtrc d3 hinh thanh nhimg kho khan 16n cho cé4c thuat todn t6i wu hoa va cac
thuat toan khéng hiéu qua khong thé dat duoc giai phap téi wu toan cuc.
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Hinh 1. D6 thi ham chi phi da nhién liéu

Dua trén thj truong dién canh tranh, nghién ciru trude d6 da thiét 1ap ham tong doanh
thu, ham téng chi phi nhién liéu va ham téng loi nhuan cho hai trudng hop khéc nhau bao
gom thanh toan cho dién duoc giao va thanh toan cho dur trit dugc phan bd. Két qua 13, bai
toan thi treong du trir da dugc xay dung mét cach toan hoc va sau d6 cong thirc nay da duoc
ap dung cho bai ELD trong thi truong dién (Yoshida et al., 2000). Bai toan lya chon tat mo
cac t6 may ciling 1a mot bai toan phan b tai kinh té voi viéc xem xét tinh trang hoat dong
ctia cac té may phat nhiét dién cé sén va chi phi khai dong caa cac té may. Su két hop cua
tinh trang hoat dong cac t6 may dwoc giai quyét trong nghién ctu cua Dubey et al., 2019.
Trong nghién ciru day, nhom tac gia da giam muc do phirc tap ctia nghién ctiu bang cach gia
sir rang tat ca cac té may phat nhiét co sin dang hoat dong. Vi vay, tinh trang hoat dong va
chi phi khai dong cua cac té may phat bi bo qua, va viéc xay dung bai toan duoc thiét 1ap
bang cach sir dung cac nghién ciru trude ddy vé thi trudng dién canh tranh trong bai toan
truyén tai kinh té.

Theo truyén théng, ham chi phi nhién liéu cua té6 may nhiét dién duoc biéu dién xap
xi dudi dang mot duong cong bac hai. Trong mot nha may thi gom c6 nhiéu tb may nén viéc
t6i vru bai toan ELD 1a ching ta di xac dinh gié tri cong suit phat cua cac t6 may sao cho
t6ng chi phi cua nha may 1a nhé nhat ddng thoi phai thoa man cac didu kién rang budc cua
may phat va cac rang buoc khac.

Ngoai c&c muc tiéu trén thi bai toan ELD nay ciing c6 xét dén trudng hop mot té may
str dung nhiéu nhién liéu khac nhau din dén ham chi phi cia né ciing gdm nhiéu dudng cong
két hop lai nhu Hinh 1. Bai toan ELD luc nay lai kho khan trong viéc xac dinh chi phi nhién
licu do mdi loai nhién liéu c6 mot ham khéac nhau mai té may lai khac nhau nén day ciing 1a
mot dang kho cua bai toan ELD.
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2.2. Ham muc tiéu

Bai toan ELD trong thi truong dién thi cuc dai tong loi nhuan 1a mot trong nhitng muc
tiéu quan trong nhat. HAm muc tiéu cho bai toan phan bd tai kinh té khi xem xét thi truong
dién canh tranh dugc trinh bay nhu bén dudi.

Maximum TPF = TR — TFC (1)

Trong d6

TPF: tong loi nhuan thu dugc

TR: tong doanh thu

TFC: tong chi phi nhién liéu
2.2.1. Tong doanh thu

Téng doanh thu 1a tong sé tién thu duge ma chua tinh dén chi phi nhién liéu. M6 hinh
doanh thu xét trong nghién ctru nay 1a ngudi mua chi hop ddng xac dinh cong suat I6n nhat
c6 thé mua va gia caa n6. Bé dam bao tinh 6n dinh cho hé thdng, nha may van phai du trix
mot lugng cong suét cho trudng hop khach hang sir dung vuot quéa hop dong. Vi khach hang
ding 16 nén gia tra cho luong duy trit dién nay dit hon gia hop ddng mua cdng suét rat nhiéu.
Dé c6 md hinh toan cho van dé nay thi can phai dua ra mot hé sb xac suat o cho biét xac
suit luong du trit dugc sir dung.

TR = FSBYRN_, P« + wFRP XN, RP; (2)

Trong do

FSP: gi4 cho cong sut phét

FRP: gi4 cho cong suat du trir

Px: cong suat phat ciia cac to may thir k

RPy: cdng suat phat du trit cua cac té may thir k

N: sb t6 may phat
2.2.2. Tong chi phi nhién liéu

Khi xét dén anh huong cua thi truong dién thi ham muc tiéu méi cho ELD cd thém
phan cong suit dy trir caa cac té may thir k

FCy(Px + RP,) = C1y + C2 (Px + RPy) + C3(Pc + RP)? (3)
Trong do

FCx: la chi phi nhién liéu cua to may thir k

Clk C2x C3k: la cac hé sb cua ham chi phi nha may nhiét dién

Nhung chi phi ndy c6 tac dong bai xac suat khach hang sir dung lwong du trit nén cong
thire dé tinh tong chi phi nhién liéu duoc viét lai nhu bén dudi.

TFC, = (1 — @) ¥R-; FCk(Py) + 0 XR-; FC (P + RPy) (4)
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2.2.3. Cac diéu kién rang bugc

Gidng nhu bai toan ELD va cac bai toan t6i wu noi chung, ludn ludn c6 cac rang budc
can phai thoa man. Khi giai bai toan ELD trong méi truong thi trudong canh tranh khong
nhitng c6 nhirng rang budc ci cua bao toan ELD ma con cd cac rang budc riéng cua thi
truong dién. Khi c6 thém anh huong cua cac yéu td trong thi truong dién ta c6 cac rang budc
Cua bai toan nhu sau.

e Rang bugc cdng sudt yéu cdu

V& co ban, bai toan ELD Ia vé viéc xac dinh san luong dién cua tat ca cac nha may
nhiét dé giam thiéu tong chi phi cua cac nha may nay. Rang budc can bang cong suat trong
bai toan la vé tdng cong suat phat phai bang ton that dién nang va cong suit tai yéu cau. Do
6n dinh tan sb thuc sy quan trong trong cac mang dién ap cao vi hé thong dién c6 thé hoat
dong 6n dinh néu xay ra dao dong tan sd. Do d6, trong bai toan diéu phéi tai kinh té truyén
thng, can bang cong suat 1a mot trong nhitng rang budc cua bai todn. Tuy nhién, khi xem
xét yéu t xac suat str dung cong suat du trix cho bai toan didu phdi tai kinh té, rang budc can
bang & trén duoc phai co tong cdng suat dau ra cia cac té may phéat nho hon hoic bang cong
suét tai yéu cau (FPp) md ta nhu bén dudi.

Yi=1Pe < FPp (5)
e Rang bugc cdng sudt due triz

Trong nghién cau (Sudhakar et al., 2018), Ii do tao ra lugng du trix va hop dong tao dy
trir da dugc dé cap. Pau tién, cac nha cung cip niang luong s& ban nang luong dién cho khach
hang cua ho thdng qua cac hop dong di ki. Dé tranh su gian doan dich vy va bu dip cho
khéch hang vé su gian doan do sy ¢ ciia may phat dién cua ho, cac nha cung cap ning luong
c6 thé mua nang lwong dur trir tir cac nha cung cip khac. Tiép theo, cac nha may ning lugng
tai tao ciing thudng gay ra sy gian doan vi thiéu hut cong suit nén phai mua lugng du trit tir
cac nha may khac. Tuong ty nhu san xuét dién, tong cong suat du trir cua tit ca cac to may
c6 thé thap hon nhu cau dy trir (FRp) mién 1a tong loi nhuan cao va céc cong ty san xuat co
thé mua du trit thap hon nhu cau dy trit du béo.

Yi-1RPc < FRp (6)

e Gidi han cong sudt phat

Cong suat phat caa cac td may phat phai trong giéi han nho nhét va gigi han 16n nhat
ctia n6. Gidi han nho nhit nay 1a giéi han do tinh kinh té, néu phat nho hon nha may s& 16 va
gi6i han trén 12 giGi han lién quan dén kha nang vat If cia may phat, cong suat dinh mic cua
may phat dugc biéu dién:

P < Py < PP (7
Trong do

P gigi han cdng suat phéat nho nhat cia to may phat thir k

PM3%: gigi han cOng suat phat 16n nhat cia to may phat thi k
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e Gidi han cong sudt du triz
Cong suit dur trir cua cac té may phat phu thudc vao cong suat phat va kha niang phat
con lai cua to may do nén cong suat du trix bi rang budc bai diéu kién bén sau.

0 < RP, < pjnax — ppnin 8

P, + RP, < pIax (9)

Rang budc du trit nay 1a mot rang budc khé do né vira phai thoa gigi han nhé nhat va
I6n nhit caa may phat ma con phai thoa gioi han phat tong va du trix tong caa hé théng. Do
do, dé xir I duoc rang budc nay, ta can xay dung lai gisi han cho cong suét du trit bang cach
x4c dinh gigi han 16n nhét caa cong suat du trir phai bang cong suat phét Ion nhat caa may
phét trir di cong suat da phat roi. Vi vay, khi giai bai toan ELD c6 diéu kién giGi han nay thi
bién cong suat du trit vira la bién diéu khién cua thuat toan vira 1a bién phu thudc vao cong
suit phat cua may phat.
2.3. Gidi thudt téi wu bdy dan cé dién

Giai thuat PSO dugc tng dung nhiéu trong cac linh vuc ki thuat khac nhau. PSO st
dung qué trinh dich chuyén cua céc ca thé dé danh gia hoc hoi va tim ra nghiém tét nhét.
MJi cé thé duoc dai dién bai vi tri va van téc caa nd. Qué trinh cap nhat van téc anh huong
bai vi trf va van tdc cua cé thé thr d, cling nhur vi tri va van toc cua cé thé tot nhat. Mo hinh
van téc va vi tri caa cac ca thé trong giai thuat PSO duoc biéu dién nhu sau.

Vgllew = Vd +o4ry (XBest - Xd) + a,r; (XGBest - Xd); d=1. Np (10)

XBSW = X4 + VI d = 1..N, (11)

Hinh 2 thé hién qué trinh dich chuyén cua cac thé PSO phu thudc vao cac dic trung 1a
van toc méi VIeY dugc xac dinh dya trén cé thé tot nhat bay Ggest VA Vi tri tot nhat Xgest nhur
cong thic (10). Vi tri méi XY thi duge xac dinh dya trén Xqg va van téc méi theo cong thic
(11). Luu db giai thuat PSO ¢6 dién duoc trinh bay trong Hinh 3.

» Y Vglfew

Hinh 2. Sw dich chuyén ciia cdc cd thé trong gidi thudt PSO
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Chon thong s6 dicu khién
Np, Max_

v
|  KhoitaoNpcathé |
Y
Tinh gia tri Fitness cho
ting cé4 thé
L 2
Xéc dinh cac ca thé
Faestr Xgest» F

Best ? Ghest ? XGbest

Tap 18, 4 12 (2021): 2243-2254

Best !

Cap nhat van tdc va vi tri
V"X ™CT (11),(12) |

2
Tinh gia tri Fitness cho vi tri
méi cia cac cathe F™

Pung
— v

— X new
Y
—» Xac dll’lh FGbest’ XGbest

F

Best

Best

bing

Sai

( FGbest ! XGbest >

Hinh 3. Luweu do gidi thudt PSO
2.4. Gidi thudt téi wu bay dan cdi tién véi trong sé khoi lireng

AY

X

Hinh 4. Sy dich chuyén ciia cdc cd thé trong gidi thudt IVPSO
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Chon thong s6 diéu khién
Np, Max,
v

[ Khoitao Npcathe |
L 2
Tinh gia tri Fitness cho
ting cé thé

v
Xac dinh cac ca thé
FBest ’ X Best 7 I:Gbest 1 X Gbest

Cap nhat van téc va vi tri

V" X "™CT (13),(12) |
v

Tinh gia tri Fitness cho vi tri

moi cna cac cathé F™

—»| Xac dll’]h FGbest’ XGbest

C FGbest ’ XGbest )

Hinh 5. Lueu do gidi thudt IVPSO

PSO thong thuong da duoc biét dén 12 cong cu manh mé va nhanh chéng trong viéc
giai quyét cac bai toan t6i vu hoa nhung né van c6 mot sé nhuge diém vé viéc dé dang bi
méc ket trong viing cuc bo va hi tu cham cho cac hé thdng lon trong cac diéu kién va rang
budc hoat dong phuc tap. Vi li do do, bai bao nay da dé xuat mot phién ban khac cai tién
PSO bang cach thém vao trong sé khéi lwong (Particle Swarm Optimization with Inertia
Weight — IWPSO) duoc trinh bay chi tiét nhu dudi day.

IWPSO la thuat toan cai tién caa PSO dua trén trong sé khdi luong w duoc thém vao
cdng thic van tdc caa PSO ban dau dé can bang gitra tim kiém toan cau va dia phuong.
Trong bai bao nay, w duoc dé xuat duéi dang mot md hinh hoan toan méi. Gia tri nay thay
dbi khi sb 1an lap thay d6i. Vi vay, mé hinh van téc va trong sé w duoc trinh bay nhu sau.

Vélew = wVg + o111 (Xgest — Xa) + 0212 (Xggest — Xa); d = 1.. NP (13)
W = Wax ‘wmza\;;zmi‘n L; L =1..Max, (14
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Trong do

au, o2: hé sb dong gop cua thuat toan

r1, r2: gia tri ngau nhién gitra 0 va 1

Winay: 0i0i han 16n nhat caa hé s6 w

Winin: 0i6i han nho nhét caa hé sé w

Tuong tu nhu PSO thi Hinh 4 cho ta thiy, qua trinh dich chuyén cua céc ca thé trong
giai thuat IWPSO ciing phu thugc vao cac dic trung nhur 1a van téc méi VY duoc xac dinh
nhu cong thire (13) duya trén ca thé t6t nhat bay Ggestva vi tri tot nhat Xgest nhung lai ¢ thém
yéu t6 cua trong s6 khdi lugng w dugc tinh nhur cong thirc (14) con vi tri méi X3 thi dugc
x4c dinh duwa trén Xq4 va van toc méi duoc cap nhat twong tu nhu trén. Luu d6 giai thuat
IWPSO duoc trinh bay trong Hinh 5.
2.5. Két qud

Thong s6 bai toan hé théng gom cé 3 té may duoc trinh bay trong Bang 1 gom céc gia
tri vé yéu cau cua bai todn va thdng s6 cong suat va cac hé sb chi phi cua cac to may.

Bing 1. Théng sé gid di bdo cho hé thong

Cic thong sb Gia tri
Cong suat phat yéu cau FPp (MW) 1100
Cong suat du trit yéu cau FRp (MW) 100
Gi cho cong suit phat FSP ($/MWh) 11.30
Gi4 cho cong suit duy trir FRP ($/MWh) 3.FSP
Xac xuét cong suét du trit dugc sit dung ® 0.005
1102.452 | T T T T T T 1
-PSO |
IWPSO
1102.451 -
IWPSO
1102.45 /- ~1 -
s
1102449 | PSO
£
= 1102.448 -
g
E
E 1102.447 |
8
1102.446
1102.445 -
1102.444 ¢ L L i L Il L L L |
10 20 30 40 50 60 70 80 20 100

Sb vong lap tbi da

Hinh 6. D6 thi loi nhudn cuc dai thu dwoc
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Hinh 6 1a két qua thu duoc voi gié tri caa vong lap 16n nhat dugc chon tir 10 d&én 100.
Vé6i mdi gié tri caa vong lap 16n nhat, tac gia c6 khao sét 50 lan thanh cong. Gia tri tot nhat
ctia 50 1an chay d6 dwoc vé trén hinh nay. Qua hinh nay, ta thiy duoc 1a phién ban cai tién
ctia PSO 1a IWPSO 1a duong mau xanh dwong c6 kha ning tim kiém gié trj cuc dai loi nhuan
cao hon PSO 1a dudng mau den khi chon Max tir 10 dén 50.

Tir két qua nay ciing cho thay khi Max. c6 gia tri tir 50 tro 1én thi giai thuat PSO chua
tim duoc gié tri cuc dai va van con dao dong chua 6n dinh, trong khi giai thuat IWPSO da
6n dinh, khong dao dong nita. Biéu nay cho thiy kha ning tin cay khi tim kiém cua IWPSO
cao hon PSO c¢6 dién.

Bang 2 cho thay, két qua cua loi nhuan téi da, loi nhuan trung binh va loi nhuan toi
thiéu caa cac giai thuat cing mét thdng sé dau vao. So sénh véi giai thuat PSO thi giai thuat
IWPSO c¢6 thé thu dugc loi nhuan hiéu qua hon. Biéu d6 c6 nghia 1a né c¢6 kha nang tét hon
PSO trong viéc tim nghiém tbi uu.

Dic tinh hoi tu tét nhat trong 50 1an chay thanh céng cua ting giai thuat PSO ciing
duoc V& lai trong Hinh 7. Hinh nay cho ta thay giai thuat IWPSO hoi tu sém hon PSO va két
qua cudi cung thu dugc ciing tot hon PSO. Két qua nay cang chitng minh cho kha nang tim
kiém nghiém téi wu cua giai thuat cai tién IWPSO t6t hon giai thuat PSO ¢ dién.

Bang 2 ciing cho thay két qua vé do léch chuan cua giai thuat IWPSO ciing thip hon
nhiéu so vaéi giai thuat PSO cé dién, ching to kha ning van hanh kinh té-ki thuat hé théng
dién cua giai thuat IWPSO tét hon nhiéu PSO cb dién.
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Bing 2. So sanh dg léch chuan giiva 2 gidi thudt

Gia tri lgi Gia tri lgi Gia tri lgi
Giai thuat nhuan Ién nhit  nhuan trung binh  nhuan thip nhat P& léch chuan
($/h) ($/h) ($/h)
PSO 1,102.448 999.7856 325 201.9246
IWPSO 1,102.451 999.8291 494.9503 166.3297

3.  Kaétluan

Trong bai béo nay, bai toan phan bé tai kinh té trong thi truong dién canh tranh da
duoc xem xét. Cac giai thuat PSO c6 dién va PSO cai tién da duoc 4p dung dé giai quyét toi
wu kinh té-ki thuat hé thdng dién. Két qua so sénh hai giai thuat nay khi &p dung cho hé
théng thir nghiém thi giai thuat PSO cai tién xét dén trong sé khdi lwong (IWPSO) 1a giai
thuat tot hon giai thuat PSO c6 dién va la mot giai thuat dai dién trong sb cac giai thuat PSO
dé so sénh véi céc giai thuat khac. Cu thé 1a d6i véi hé théng thir nghiém mudi té may phat,
kha nang tim kiém cua giai thuat IWPSO wu viét hon giai thuat PSO c6 dién. Hon nira, giai
thuat IWPSO Ia giai thuat 6n dinh nhat va nhanh nhat vi n6 c6 d6 léch chuan va c6 sé lan
tao nghiém maéi nho hon so vai cac nghién ciru trude. Vi |i do ndy, ¢6 thé nhan xét rang giai
thuat IWPSO c6 thé dugc sir dung nhu mét ki thuat téi wu hoa tét cho bai toan phan bb tai
kinh té trong thi truong dién canh tranh.

< Tuyén bé vé quyeén loi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cdm on: Cong trinh nghién ctru nay thudc dé tai ma sé6 B2020-SPK-02 duoc B Gido
duc va Dbao tao Viét Nam tai tro va dwgc Trirong Pai hoc Sw pham Ki thuat Thanh phé’
Hé Chi Minh cha tri.
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ABSTRACT

The economic load dispatch problem under the competitive electric market is a new problem
that receives interest from researchers, and many measures have been considered to solve this
problem. In this paper, a particle swarm optimization algorithm with inertia weight is proposed. As
a result, the proposed algorithm is  superior to  other  methods for
the search capability, and it also obtains the highest profit, fast converge speed, and simulation time.

Keywords: economic load dispatch; inertia weight; particle swarm optimization; total profit
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