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Ung dung thuat toan tim kiém nhom
tinh toan phan bo cong suat toi uu
trong hé thong dién

Truong Hoang Bao Huy, V& Ngoc Piéu”

Tém tit—Vian hanh kinh té ciia hé théng may phat
dién 13 mdt trong nhitng vin dé phé bién trong hé
théng ning lwgng. Trong bai bio nay, mt thuit toin
méi dwoc dé xuéit dé 13 thuit toan tim kiém nhém
(Search group algorithm - SGA) dé giai quyét cac bai
toan phén bd cong suit t6i wu (Optimal power flow -
OPF). Thuit toian nay dwgc thir nghiém trén hé
théng IEEE 30 nit va IEEE 118 niit. Cac trwong hgp
d6 bao gdm ham chi phi nhién li¢u may phat co ban,
ham chi phi da nhién li¢u, ham chi phi ¢é xét diém
van cong suit. Két qua mé phéng dwge so sanh véi
mdt sb thuit toan tdi wu ndi tiéng dé nhin manh sy
hi¢u qua ciia thuit toan SGA trong viée gidi quyét
cac bai toan OPF khac nhau véi cac ham muc tiéu
phtrc tap.

Tir khéa—Phan bd cong suit toi wu, phwong phap
tim kiém nhém, hiéu @ng diém van, da nhién li¢u.

1 GIOI THIEU

6 ba van dé thuong dugc dé cap trong tai liéu

hé thong dién: dong chay cong suit, diéu do
kinh t&, va phan bd cong suét toi wu. Piéu do kinh
té (Economic dispatch - ED), 4p dung mot s cong
thirc & x4ac dinh chi phi diéu d6 may phat thip
nhit dé théa mén céc yéu cau téng phu tai, tuy
nhién cac cong thirc dugc don gidn hoa hoac tham
chi b6 qua cac rang budc dong dién. Phan b cong
suét t6i vu (Optimal power flow - OPF) ban dau da
dugc dé xuit cua hoc gia ngudi Phap Carpentier
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nam 1962 [1]. Ké tir d6, OPF tr& thanh mot trong
nhitng ham muc ti€u quan trong trong hoat dong,
san xudt, kiém soat va giam sat nang luong trong
hé théng nang lugng dién hién dai [1,2].

Muc dich cua bai toan OPF nhdm tim mot diém
van hanh o trang thai xac ldp cla cac may phat
dién trong hé théng sao cho cuc tiéu téng chi phi
van hanh dong thoi thoa min cac can bing cong
suét va cac rang bugc h¢ théng nhu cong suét thuc
va cong sudt phan khing ciia may phat, dién ap
nut, may bién ap, hé thong tu bu va giéi han duong
day truyén tai. Thong thudng, cic k¥ thut lap
trinh toan hoc c6 thé giai quyét bai toan nay. Tuy
nhién, ngay nay do c6 su két hop cac thiét bi
FACTS trong hé thng, diém van cong suét hay
may phat st dung da nhién liéu da lam cho bai
toan OPF trd nén phirc tap hon va cac ky thuét 1ap
trinh toan hoc khong phai 1a giai phap tot nhat [3].
Vi vdy ma bai toan OPF da duoc nghién ctu rong
i trén thé gidi va luén cAn c6 mot thuét toan
manh mé& va hiéu qua hon dé giai quyét cac van dé
phtrc tap d6.

Bai toan OPF di dwoc giai quyét boi rat nhidu
phuong phap truyén théng truéc day. Ching han
nhu phwong phap lap trinh tuyén tinh (1979),
phuong phap Newton (1992), phuong phép diém
ndi (1998) va 1dp trinh dong (2001). Frank va cong
su [4] da trinh bay mot khdo sat toan dién vé ung
dung cia cac phuong phap truyén thong dé giai
quyét bai toan OPF. Nhin chung, cac phuong phap
¢b dién cac thé tim dwoc 10i giai tdi wu nhung van
con nhidu han ché dbi voi cac bai toan co khong
gian tim kiém 16n. Mot s6 han ché nhu khong dam
bao viée tim kiém tdi wu toan cuc, tinh todn cac bai
toan phirc tap vadi thoi gian dai va khong phu hop
khi ¢6 céac bién roi rac [4].
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Trong vai thip ky qua, nhiéu phuong phap tim
kiém Metaheuristic d3 dugc phat trién manh mé va
da cho thiy kha ning giai quyét dugc cac bai toan
phirc tap. Mot s thut toan Meta-heuristics gan
day cho bai toan OPF nhu: Particle Swarm
Optimization (PSO) [3], Backtracking Search
Algorithm (BSA) [5], Differential Evolution (DE)
[6], Genetic Algorithm (GA) [7], Artificial Bee
Colony (ABC) [8] va Biogeographic Based
Optimization (BBO) [9]. Tuy nhién do sy bién
thién cta cac ham muc tiéu khi giai quyét cac bai
toan OPF, khong co thuit toan nao 14 tot nhit trong
viée giai quyét tit ca cac van dé cua bai toan OPF.
Vi vay, luén luén c6 nhu ciu cho mot thuét toan
méi ma hiéu qua co thé giai quyét duoc phan 16n
cac vin dé ma bai toan OPF dit ra.

Trong bai b4do nay s€ gidi thi¢u mot thudt toan
Metaheuristic méi, d6 1a thuat toan Search Group
Algorithm dwoc dé xudt Gng dung vao bai toan
phan bd cong sudt tdi wu. Muc tiéu chinh cua thuat
toan nay la cén bang giita qua trinh tim kiém va
khai thac mién tim kiém. Hiéu qua cia SGA dugc
chung minh thong qua cac thor nghiém trén hé
thong IEEE 30 nat va IEEE 118 nut. Trong d6 hé
théng IEEE 30 nit dugc thtr nghiém trén cac ham
muc ti€u khac nhau bao gém ham bac hai, hiéu
{mg diém van cong suét va da nhién liéu.

2 BAITOAN OPF

Trong bai todn OPF, céac bién duoc xac dinh bao
gdm cac bién diéu khién va bién trang thai. Cac
bién diéu khién bao gdm cong suat thuc tai cac nat
may phét trir may phat nit chuin, dién ap tai cac
nat may phat, ty sé may bién ap, va cong sut phan
khang tai cac bd tu bu. Cac bién trang thai bao
gf”)m cong sudt thuc tai may phat nut chu?in, dién
ap tai cac nit tai, cong suit phan khang cta cac
méy phat, va dong cong suit trén cic duong diy
truyén tai. Ngoai ra, bai toan OPF con bao gdm
cac rang budc dang thirc 1a cac phwong trinh dong
cong sudt va cac rang budc bat ding thic 1a gioi
han cua cac bién diéu khién va bién trang thai [3].
Bai toan OPF tong quat duoc hinh thanh nhu mot
phuong trinh t6i wu nhu sau:

Min f(x,u) (1)
Phu thudc cac gidi han:

g(xu)= 0 @

h(x,u) <0 3)

Trong d6, u 1a tap hop cac bién diéu khién (bién

ddc 1ap), x 1a tap hop cac bién trang thai (bién phy

thudc), f(x,u) la ham muc tiéu can toi wu hoa,

g(x,u)la thiét lap céac gidi han dé“ing thire, h(x,u)
1a thiét 1ap cac gidi han bét dang thuc.

Bai toan OPF dugc mé ta chi tiét nhu sau:
N,
. 8
Min’y F; (P ) )
i=1

Trong d6 ham chi phi nhién liéu F (Pg,i

) cua
méy phat i c6 thé 1a mot trong cac dang sau day:

- Ham chi phi bdc hai: Chi phi nhién li€u cia
mdi nha may nhiét dién dugc biéu dién béng mot
ham bac hai theo cong suét thuc phat ra:

F (P,

g,.) =, +b,P,; +¢;Py 5)

trong d6 a;, b;, c; 1a cac h¢ s6 chi phi nhién li¢u
may phat thu i.

- Hiéu trng diém van: Hiéu ing diém van trong
ndi hoi nha may nhiét dién dugc mod ta bang mot
bi€u thitc ham sin cong thém vao ham béc hai:

F (Pg») =, +b,Py +¢;P;

+

e xsin ;% (P i — Py ))‘ 6)

trong do e, fi 1a cac hé b dic trung cho diém van
cong suét.

- Pa nhién li¢u: Mot may phat co thé sir dung
nhiéu loai nhién liéu khac nhau nhu than d4, khi
gas hodc diu hoa va duge mo ta bﬁng mot hé gém
nhidu ham chi phi bac hai twong tng cac truong
hop 12 gidi han hién thoi cua cong suét thuc:

2
K (f}i) =ay +by Py +cy By (7
L pMin max

VO1 gik < Pgi < gik
trong d6 ai, bik, cik 1a hé $6 chi phi nhién li¢u cua
may phat tht 1 voi nhién lidu k.

Bién didu khién u va bién trang thai x cia bai
toan OPF dugc xac dinh nhu sau.
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Bién diéu khién

Tap hop cac bién c6 thé diéu chinh dé dap (g
phuong trinh dong cong suat tai. Tap hop cac bién
dieu khién trong bai todn OPF:

- Cong suit thyc cua may phat ngoai trir nut

chuan P

- bién 4p tai may phat V,,
- Néc phén 4p ctia may bién ap T,
- Cong suit phan khang tai cac tu bu Q.

Vector cua cac bién di€u khién la:

u =[Pg2,...,PgNg, Vrrreos Vo,

T
T‘l""’TN,’ QL']""’Q("N<,:| (8)

Bién trang thdi

Tép hop cac bién mé ta trang thai dic trung cia
hé théng. Tap hop cac bién trang thai trong bai
toan OPF:

- Cong suat thyc phat ra cua may phat tai nat
chuén Py

- Cong suit phan khang cua may phat Qi

- Dién 4p tai nat tai V
- Dong cong suit biéu kién qua duong day

Vector ciia cac bién trang thai 1a:

'X=|:Pgl’ le""’QgNg’

T
Vit Vin, s 5117-~-a511v,] ©)

Céc gidi han cua bai toan OPF c6 thé dugc phan
loai thanh gi6i han ding thic va giéi han bat ding
thue.

- Gi6i han ding thirc: Giéi han cong sut thuc
va khang:

Nh
Py —Fy; =V; ZV/ [sz/ Cos(el:]- ) +Bj; sin(el:,- )J (10)
j=1

N
Qi =04 =V; i‘/j [Gz:; sin(6;; ) + By;cos (6 )} an
=1

trong d6 Ny 1a sd nit, 0;=6,-6; , Gy va By 1a
phan tir ma tran tong dan (YU =G,-j + jBiJ-) tuong
tmg 1a dién dan va dung dan tai nut i va j.

- Gidi han bit ding thirc:

Gi6i han mit méy phat: Cong suat thuc va cong

sudt phan khang va dién ap tai nit may phat phai
nam trong giéi han:

Pgi,min SI:Tgi SPgi,max; izl""’Ng (12)
Qgi,min < le < le,”m; l = 1,. . .,Ng (13)
Vgl-’mm < Vg,- < Vgi,”w; i=1,.. .,Ng (14)

trong d6 Ny 1a s6 nat may phat.
Gioi han hé th(fng tu bu: Cong suét phan khang
phat ra cia cac tu bu phai nim trong gi6i han:
Qci,min SQci SQz?i,max; i=1""’Nc (15)
trong d6 N 1a s6 tu bi.
Giéi han may bién dp: Bo diéu ap tai mdi may
bién ap ciing phai ndm trong gi6i han:
T mmin < T < T i=1,...,N,

(16)
trong d6 N; 1a s6 mdy bién ap.

Gi6i han an ninh: Dién ap tai mdi nit phu tai va
dong cong sudt qua duong ddy truyén tai khong
dugc vuot qué gidi han:

Vli,min = Vli = Vli,mwc;

i=1...N, (17)

(18)

trong d6, Ng la sé nut phy tai, S; 14 trao luu cong
suét cuc dai gifra nat 1 va nat j duge xac dinh theo

Jsil}

Céc rang budc bit can bing cua cac bién phu
thudc nhu do 16n dién 4p nat phu tai, cong suat
thuc va cong suit phan khang ciia nat may phat,

SISSI,WWA‘; l=1,,N1

cong thirc:

S; = max {|Sl~j (19)

dong cong suit biéu kién qua duong day co thé
dua vao ham muc ti€u nhu mot ham phat bac hai.
Biéu thitc to4n hoc cua ham phat duogc thé hién
nhu sau:
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Ng
Penalty =K, Z (Pgi -P," )2
i=1

Ny Ny

g lim )2 lim )2
+KPZ( i~ g ) +KVZ(Vh’_Vh’ )

i=1 i=1

N,

K, (s, -5 ¥

i=1

(20)

trong dé Kp,Kq,Kv,KS la cac hé sO phat rang

budc twong tng cho cong suit thuc va cong suit
khang may phat, dién ap tai cac nut tai, va gioi han
truyén tai duong day.

K 1a gidi han cua cac bien trang thai x dugc
xac dinh nhu sau:

max ,

KM x> M

@1

min ,

min
XM x < x™

3 AP DUNG THUAT TOAN TiM KIEM NHOM

Thuét toan tim kiém nhom (SGA) 1a mot thuat
toan nhim muc dich c¢6 mét su cin béng bt gitra
viéc tim kiém va khai thac mién thiét ké. Ca hai
thanh phan nay rit quan trong dé c6 dugc mot két
qua t6i ru toan cuc. Y tudng co ban la trong cic
lan lip lai dau tién cua qua trinh t6i wu hoa céac
SGA c¢b ging tim kiém cac khu vuc trién vong trén
cac mién xac dinh (tim kiém), va qua cac lan lap,
SGA tinh loc cac thiét ké t6t nhét trong mdi khu
vuce ¢6 trién vong (khai thac). Qua trinh t6i wu gdbm
hai giai doan: toan cuc va cuc bg. Chi tiét cua SGA
¢6 thé tim trong Gongalves et al [10].

Dé giai quyét bai toan OPF, vi tri mdi phan tur
dai dién cho bién diéu khién dugc xdc dinh nhu
sau:

PgZd""’PgN d> Vgld""’VgN d>
%= ‘ L@
g Tna>  Qeiar-LQen.a

Voi d = 1,...,np0p

pop 1280

Trong d6 xq 12 vi tri ctia phan tir d va n
phan tir cua tap hop.

Ham muc tiéu can t6i vu trong dugc xiy dung
dua trén co so ham chi phi nhién li¢u may phat va
ham phat ciia cac bién phu thudc, bao gdm cong
suat thyc phat ra tai may phat niit chuén, cong suit
phan khang phat ra tai cac niit may phat, dién ap
tai cac nat tai, va dong cong suét biéu kién trén cac

duong day tai dién. Ham muc tiéu dugc xac dinh
nhu sau:

Nﬁ’

FF = Z l-(Pgl-)+Penalty
j=1

‘ (23)
i=
Tong quat cac budc cua thudt toan SGA dé giai
quyét bai toan OPF:
Buéc 1: Khoi tao cac tham sb cua thuét toan:

_ - max - max k
k=0, it7™", Wgiobat> O > b, Mo

va céac h¢ so ham phat Kp,Kq,Kv,KS .

Ny, 1

‘mut ° I?S’U

Buée 2: Khdi tao cac gidi han trén va gioi han
duéi cua cac bién didu khién bao gém: cong suit
thuc tai nit may phat tror nut chudn, dién ap nat
may phat, cong sut phan khang phat ra cua ty bu
va nic phan ap ciia may bién ap.

Buée 3: Tao tip hop ngiu nhién ban dau P gdm

Npop €4 thé bang ham rand.

Buéc 4: Ap dung Newton-Raphson tinh phan
b cong suét cho 7,,,, ca thé. Tinh gid trj ham myc
tiéu cho timg ca thé. Xép hang cac cé thé theo gia
tri ham muc tiéu tinh duoc.

Buée 5: Tao nhom tim kiém ban ddu R* chon
ng ca thé tir tip hop ban du bang cach sir dung
mot lya chon “giai dau”.

Buéde 6: Thay thé nmy ca thé boi cac phan tir
moi dugc tao ra.

Budce 7: Tao cac “gia dinh” F;.

Budée 8: Chon nhom tim kiém méi theo nguyén
tac:

max

-Néu k<it lol;al : giai doan toan cuc, nhém tim

g
kiém R¥! dwoc hinh thanh boi cac phén tir tot nhat
ctia mdi gia dinh;

- Néu khong: giai doan cuc bg, nhom tim kiém
R dugc hinh thanh boi ng ¢4 thé t6t nhat cia tap
hop.

Buéc 9: Cap nhat of*!

(3.4);

theo Phuong trinh

Buée 10: Cap nhat k=k+1, néu k>, di
dén bude 9, néu khong quay lai Bude 6;
Buéc 11: Két qua: x =R, (hang ddu tién cia

nhom tim kiém).
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4 KET QUA MO PHONG.
Trong nghién ctru nay, thuat toan SGA duogc ap
dung trén 2 hé thong kiém tra d6 1a hé thong IEEE
30 nat va hé théng IEEE 118 nut.

4.1 Hé thong IEEE 30 mit

Hé théng IEEE 30 nat véi 6 may phat, 24 nut
phu tai, va 41 duong day. Cac may phat dugc dat &
cacnut 1, 2, 5,8, 11 va 13 va 4 may bién ap duogc
dat o nat 11, 12, 15 va 36. Hé thong co 9 tu bu dat
o nat 10, 12, 15, 17, 20, 21, 23, 24 va 29. Dy liéu
chi tiét dwoc 14y tir Matpower 5.1 [11]. Hé théng
téng cong sudt phat 1a 435.0 MW va co 24 bién
didu khién. Céac hé sb chi phi nhién liéu dugc st
dung trong nghién ctru duoc ly tir [3].

DPé danh gia hiéu qua cia thuat toan SGA, voi
mdi trudng hop, 30 lan chay doc lap duoc tién
hanh, két qua thu dugc bao gdm gid tri nho nhat,
gi4 tri trung binh, gi4 tri 16n nhét va do léch chuin
dugc so sanh véi cac két qua cia cac thuat toan
khac bao gdm Backtracking Search Optimization
(BSA), Particle Swarm Optimization (PSO),
Differential Evolution (DE), Artificial Bee Colony
(ABC). Két qua chi tiét ctia timg thuat toan 1y tir
[5].

Trwong hop 1: Ham muc tiéu t6i wu chi phi
nhién liéu bdc 2

Béng 1. So sanh két qua tbt nhat ciia truong hop 1 hé théng 30
nut gitta cac thudt toan.

Gia tri Gia tri Giatri | Do léch
Thuit toan | nhé nhét | trung binh | 16n nhit | chuén
($/h) ($/h) ($/h) ($/h)

SGA[10] | 798,9559 | 799,0202 | 799,1636 | 0,0385

BSA[5] |799,0760 | 799,2721 | 799,6240 | 0,1357

DE [6] 799,0376 | 799,3047 | 801,5552 | 0,6624
PSO[3] |800,9310 - - -

GA [7] 800,1636 | 802,6876 | 806,2791 | 1,7071

ABC [8] | 799,0541 | 799,6945 | 802,6327 | 0,8145

BBO[9] |799,1267 | 801,1927 | 803,1429 | 1,0251

Trudng hop dau tién nghién ctru 14 truong hop
co ban, trong d6 bao gdm viéc t6i wu chi phi nhién
liéu may phat duoc thé hién bﬁng ham bac hai. Do
d6, ham muc tiéu cua truong hop nay la:

24

N,
FF=Y (a,. + P, + ;P ) + Penalty
i=1

Chi phi nhién liéu may phat t6i wu thu dwoc la
798,9559 ($/h). Két qua tét nhat tim dugc tir SGA
dugc so sanh v6i cac thuat toan khac duge thé hién
Bang 1.

Trwong hop 2: Ham muc tiéu toi wu chi phi
nhién liéu cé diém van cong sudt

Truong hop nay tuwong tu truwdong hop 1, tuy
nhién thay vi ham chi phi nhién liéu bac 2, truong
hop nay ¢ xét hidu ing diém van cong suit. Him
muc ti€u dugc xac dinh nhu sau:

N,

FF = Z(ai +b;P,,; +c-P2)+Penalty

it gi it gi (25)
i=1

Béng 2. So sanh két qua t6t nhat truong hop 2 hé théng 30 nat
gitra cac thudt toan

toa'u; nhé nhat binh 16n nhat chuan
($/h) ($/h) ($/h) ($/h)

SGA[10] | 830,5623 | 830,7962 | 831,0475 0,1049
BSA [5] 830,7779 | 832,0811 | 834,3303 0,8474
DE [6] 830,4425 | 831,4997 | 842,7195 3,0912
PSO [3] 837,5082 - - -
GA[7] 834,2424 | 840,9013 | 854,9337 | 4,5089
ABC [8] 831,5783 | 834,4691 | 839,0831 1,9432
BBO [9] 831,4581 | 835,8153 | 842,5715 2,6118

Chi phi nhién li€u may phat trong truong hop
nay di tang lén tir 798,9559 ($/h) dén 830,5623
($/h) so voi trudng hop co ban. Két qua tdt nhat
tim duoc tr SGA duogc so sanh voi cac thuat toan
khéc duoc thé hién Bang 2.

Truwong hop 3: Ham muc tiéu t6i wu chi phi da
nhién liéu

Truong hop nay twong tu truwdong hop 1, tuy
nhién treong hop nay c6 chi phi da nhién liéu, ham
chi phi bac hai trong truong hop 1 dugc thay bing
ham bac hai tung ph?ln do co6 xét lya chon da nhién
liéu. Chi phi nhién liéu may phat t6i wu thu dugc la
647,7181 ($/h). Két qua tot nhat tim dugc tir SGA
duoc so sanh véi cac thuat toan khac duge thé hién
Bang 3.



20 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL, VOL 20, NO.K9-2017

Bang 3. So sanh két qua t6t nhat truong hop 3 hé thong 30 niit
gilra cac thuat toan

Thuat Gia trj Gia trj Gia trj b) léch
todn nhé nhat trung 16m nhat chuan
($/h) binh ($/h) ($/h) ($/h)

SGA[10] | 647,7181 | 648,3794 | 649,5226 | 0,3935
BSA[5] | 646,1504 | 647,5781 | 649,0638 | 0,6668
DE [6] 6453627 | 646,7220 | 650,7419 | 1,0607
PSO [3] 647,2879 | 681,7314 | 839,6854 | 62,5562
GA[7] 649,9246 | 6582511 | 671,9717 | 5,9728
ABC[8] | 648,5069 | 652,1451 | 657,9807 | 2,6969
BBO[9] | 647,1179 | 651,0801 | 656,9323 | 2,5840

4.2 Hé thong IEEE 118 niit

Mot hé théng quy méd 1én dugc nghién ctu
trong ludn van do 1a hé théng IEEE 118 nut. Hé
théng IEEE 118 nat ¢6 tong cong suit phat 1a
9966,2 MW va dir liéu chi tiét dugc ldy tir
Matpower 5.1 [11].

Hé théng IEEE 118 nat bao gdm 54 nit may
phat, 64 nat phu tai va 186 duong day truyén tai.
Ngoai ra, hé théng con c6 9 may bién ap duoc dat
& dudng day s 8, 32, 36, 51, 93, 95, 102, 107 va
127 va 14 tu bu dugc dit ¢ nat sb 5, 34, 37, 44, 45,
46, 48, 74, 79, 82, 105, 107 va 110. Hé théng bao
gdm 131 bién diéu khién.

Chi phi téi thiéu thu dwoc 133594,9342 ($/h).
Két qua tdt nhit tim dugc tr SGA duoc so sanh
véi céc thuat toan khac duogc thé hién Bang 4.

Béng 4. So sanh két qua t6t nhat cho hé thong 118 nut
gitra cac thudt toan

A Gia tri Gia tri 1z Do léch
Thuét L X ‘ Gia trilém M

tOﬂI.l nhé nhat trung nhit (‘$ /h) chuan
($/h) binh ($/h) ($/h)

SGA[10] | 133594,934 136482,322 140932,3688 1666,8682
BSA [5] | 135333,474 | 135511,545 | 135689,127 93,1975

PSO [3] 139604,132 152204,260 170022,972 63447031
ABC [8] 135304,358 135567,269 135973,615 151,6905
BBO [9] | 135263,728 | 135684,113 | 136611,273 335,0166

4.3 BPanh gid hiéu qua cia SGA

Trong céc truong hop ciia hé théng IEEE 30
nit, SGA luén cho két qua nho hon cac thuat toan
khéc v&i d 1éch chuén nho, gia tri ham phat bﬁng
0 trong moi trudong hop.

V6i hé théng quy mé 1on IEEE 118 nat, SGA
van cho két qua nho hon so v6i cac thut toan phd
bién khac, tuy nhién gia tri d¢ 1éch chuin con cao.

5 KET LUAN.

Trong bai bao nay, mot thuit todn mdi dugc dé
xudt dé giai quyét bai toan OPF, d6 la Search
Group Algorithm. SGA da duoc nghién cuu trén
hé théng IEEE 30 nat va IEEE 118 nit voi cac
ham ham muc tiéu. Nghién ctru cho thidy SGA la
mot thudt toan rat manh va hiéu qua dé giai quyét
cac bai toan OPF, SGA c¢6 déc tinh hdi tu tbt va co
thé dat két qua t8i wu hon so véi cac thuat toan
khac. Vi vdy, thuat todan SGA co6 thé duoc phat
trién va ung dung dé giai quyét cac bai toan OPF
va cac bai tdi wu khac trong hé thong dién.
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Abstract—Economic operation of the electric energy generating system is one of the common problems in
power system. This paper presents a new metaheuristic optimization method, the Search Group Algorithm
(SGA) for solving optimal power flow (OPF) problem. The proposed method is tested for 11 different cases on
the IEEE 30-bus and IEEE-118 bus systems, in which the IEEE 30-bus system is tested with different objective
functions including quadratic function, valve point effects and multiple fuels. The obtained results are
compared with some well-known optimization algorithms to emphasize the effectiveness of the SGA method
for solving different OPF problems with complicated functions.

Index Terms—Optimal Power Flow, OPF, Search Group Algorithm, SGA.



