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TOM TAT

Muc dich chinh cda quan Iy nghén mach (CM) 1a dé loai bé tac nghén trong hé théng
truyén tai sao cho chi phi van hanh la cuc ti€u. Thong thuting, diéu dd lai cong sudt méy phat
la kj thuat dugc st dung rong rai dé gidi quyét bai todn CM. Tuy nhién, viéc tim kiém mot
thudt toan phi hop dé giai bai toan CM 1a mt thach thic doi véi nhiéu nha nghién ctu. Gan
day, mot thudt toan meta-heuristic 1dy cdm hiing tlt sinh hoc méi ¢6 tén la thudt todn t6i uu
hda qua trinh tim kiém thic dn cla luon dién (EEFO) da dugc dé xudt. Thudt toan nay da dugc
chiing minh tinh hiéu qua trong viéc gidi cic bai todn t6i uu héa thong qua kiém tra 23 ham
toan hoc. Hiéu qua ctia thuét toan EEFO trong viéc gidi quyét bai toan CM da duoc kiém chiing
trén hé thong IEEE-30 ndt. Két qua md phong da cho thay, phuang phap EEFO dat dugc loi giai
t6i tu va do on dinh hon so véi cac gidi thuat Satin Bowerbird (SBO), thuat toan t6i uu bdy dan
(PS0) va cac thuat todn khac.

Tir khod: Quan Iy nghén mach; thudt todn toi uu; tdi diéu do cong sudt; thudt todn toi uu
hda viéc tim kiém thtic din ctia luon dién; hé théng IEEE - 30 nit.

ABSTRACT

The primary aim of the congestion management (CM) is to remove congestion in the
transmission system. Normaly, re-dispatching the generator is the regular technique used to deal
with the CM problem. However, finding a suitable algorithm for solving the CM problem is a
challenge for many researchers. Recently, a new bio-inspired meta-heuristic algorithm called
Electric Eel Foraging Optimization (EEFO) was published. This algorithm is proven to be effective
in solving optimization problems by 23 test functions. The effectiveness of the EEFO algorithm in
solving the CM problem has been tested on the IEEE-30 bus system. The simulation results have
shown that the EEFO method achieves optimal solutions and is more stable than the Satin
Bowerbird (SBO) algorithm, swarm optimization algorithm (PSO) and other algorithms.

Keywords: Congestion Management; optimization algorithm; re-dispatching generator;
electric eel foraging optimization algorithm; IEEE - 30 bus system.

'Khoa Cong nghé Bién, Trudng Dai hoc Cong nghiép TP. HCM
“Email: duongthanhlong@iuh.edu.vn

Ngay nhan bai: 18/4/2024

Ngay nhan bai stfa sau phan bién: 16/5/2024

Ngay chdp nhan dang: 25/7/2024

98 | Tap chi Khoa hoc va (6ng nghé Trudng Dai hoc (dng nghiép Ha Noi

Duong Van Tuan’, Bui Nguyén Diic Huy’,
Duong Thanh Long”

1. GIGI THIEU

Hién nay trén thé gidi, nganh dién dang
dan chuyén dich tir hudng dugc diéu tiét sang
thi trudng dién canh tranh [1]. Trong hé thdng
dién diéu tiét, tat ca cac co sG ha tang va gia
dién déu dugc s& hiu va quy dinh bdgi nha
nudc. Do dé, cac giao dich phat sinh trong
mua béan dién déu phai dua trén muc gia
chung quy dinh. Trong khi do, thi trudng dién
canh tranh cho phép cac cong ty phat dién tu
nhan tham gia vao thi trudng dién dé mang lai
nhiéu phuc lgi xa héi. Tuy nhién, su tu do canh
tranh c6 thé la nguyén nhan chinh cta cac sy
c6 phat sinh khéng mong muén trong van
hanh hé théng dién. Mot trong nhiing su c6
do 13, hé théng dién phai thuong xuyén diéu
dong cong suat khong cé trong ké hoach phat
dién, dan dén mot sé dudng day truyén tai doi
khi bi vugt qua gidi han nhiét cho phép [2].
Diéu nay gay ra nghén mach (CM), lam tang
chi phi truyén tai. Day la mét trong nhiing van
dé thach thiic cho cac nha van hanh hé thong
dién (1SO). Bé gidi quyét van dé nay, thi viéc
quan ly nghén mach (CM) la mét trong nhing
muc tiéu dugc quan tam nhiéu trong cac
nghién ctu gan day.

M6t s6 phuang phap ky thuat duoc ap
dung rong rai d€ giai quyét bai toan CM dé la
viéc diéu do lai cong suat may phat. Vai
phuong phép nay, ISO phai trd cho cac céng
ty phat dién (GENCO) mét khodng chi phi
phat sinh trong viéc diéu chinh tang - giam
céng suat phat khong co trong ké hoach. Do
dé, cuc tiéu chi phi van hanh trong qua trinh
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diéu do lai cong suat phat dé loai bd nghén mach la muc
tiéu cda 1SO. D€ gidi quyét bai toan trén mot cach téi uu,
nhiéu phuong phéap khac nhau da dugc nghién cdu ap
dung. Cac phuong phap nay dugc chia ra thanh hai cach
tiép can chinh do6 la: phuong phép toan hoc va phuong
phap meta-heuristic. Doi véi phuong phap toan hoc,
nhimng thuat toan dugc ap dung c6 thé dugc liét ké nhu
sau: phan ra Bender (BD) [3], khoang cach dién tuong doi
(RED) [4], fuzzy [5]. Bén canh d6, phuong phap meta-
heuristic dugc sir dung dé giai quyét bai toan CM c6 thé
dé cap dén nhu: thuat toan két hop tién hoéa vi phan va
t6i uu hda bay dan (DEPSO) [6], thuat toan t6i uu hoa bay
dan da muc tiéu (MPSO) [7], thuat todn t6i uu hda bay dan
(PSO) [8-11], thuat toan t6i uu hoa dua trén day va hoc
(TLBO) [12], thuat todn dan ong nhan tao (ABC) [13], thuat
toan t6i uu héa tim kiém thiic an cho Manta Ray cai tién
(IMRFO) [14], ban d6 cuc hon loan t6i uu hda bay dan
thich tng (TECM - PSO) [15]. Nhin chung, cac thuat toan
ti€p can trén déu co thé gidi quyét bai toan CM. Tuy nhién,
du dugc biét dén vai viéc giai quyét bai toan véi thai gian
nhanh choéng, nhung nhiing phuong phap toan hoc
thudng gap van dé vé hoi tu khi gidi cac bai toan c6 quy
mo ldn. Mat khac, cac thuat todn meta-heuristic ¢ thé xi
ly t6t cac bai toan c6 quy mé Ién nhung thai gian tinh
toan va su 6n dinh la diém yéu I6n nhat clia cac thuat toan
nay. Do dé, viéc tim ki€ém mét thuat toan phu hgp dé giai
quyét bai toan CM la chu dé nhan dugc nhiéu su quan
tam clia cac nha nghién cdu. Trong [16], thuat todn thu
phédn hoa (FPA) dugc trinh bay dé giai quyét bai toan CM
nhung s6 lugng théng s6 dau vao qué nhiéu lam cho
thuat toan trén trd nén phuc tap. Thuat toan dom dom
(FFA) dugc dé xuat trong [17] dé giai quyét van dé CM bai
cac hé théng khac nhau: IEEE 30 nut va IEEE 57 nat. Mac
du tinh én dinh va hiéu qua ca thuat toan FFA da dugc
trinh bay trong nghién ctu nay nhung né doi hoi nhiéu
thong s6 diéu khién dé dat dugc 16i gidi tu nhu phuong
phdp FPA. Trong [18, 19] trinh bay gidi thuat Ant Lion
Optimizer (ALO) va thuat toan tim kiém sinh vat cong sinh
(SOS) dé giai quyét van dé CM. Thuat toan dé xuat co tinh
hiéu qua va én dinh trong viéc xt ly bai toan nghén mach
CM. Tuy nhién, th&i gian m6 phéng khéng dugc trinh bay
bao cao trong nghién ctu nay. Vi vay, viéc danh gia thuat
toan SOS dé giai bai toan CM c6 thé chua c6 tinh thuyét
phuc cao.

Gan day, mét thuat todn meta-heuristic 1dy cdam hiing
tU sinh hoc méi dugc dua ra vao nam 2023 béi Weiguo
Zhao va dong nghiép vai tén la thuat toan téi uu hda qua
trinh tim kiém thic an cla luon dién (EEFO) [20]. Thuéat
toan EEFO dugc xay dung dua trén bén tap tinh tim kiém
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thiic an chinh cua loai luon dién bao gém: tuang tac, nghi
ngoi, san moi va di chuyén. Mot chi s6 nang lugng dugc
dé xuat trong thuat toan nay nham can bang gilta viéc tim
ki€ém cuc bo va tim kiém dién rong. Hon niia, thuat toan
EEFO khéng doi hoi bat cit théng s6 dau vao nao ngoai
hai chi s6 co ban la s8 lugng ca thé va s6 lan lap téi da.
Viéc mé phong dugc thuc hién trén hé théng IEEE 30 nut
vGi hai trudng hop khac nhau. Ngoai ra, két qua dat dugc
cla thuat toan EEFO dugc so sanh vaéi thuat toan i uu
héa Satin Bowerbird (SBO), thuat toan t6i uu hda bay dan
(PSO), va cac phuaong phap nghién ctu khac. Cac déng
g6p clia bai bdo c6 thé tém tét nhu sau:

- Ap dung thanh céng thuat toan meta-heuristic EEFO
dé giai quyét bai toan CM.

- Hé théng dién IEEE 30 nut dugc ap dung dé kiém tra
tinh hiéu qua clia thuat toan dé xuat.

- Két qua dat dugc badi thuat toan dé xuat EEFO cho
thay tinh hiéu qua so véi thuat toan SBO, PSO va cac
nghién cdu lién quan.

2. MO HINH TOAN

- Ham muc tiéu

Muc tiéu cia quan ly nghén mach la loai bd nghén
mach sao cho chi phi diéu d6 cong suat la nho nhat, trong
khi van phai théa man cac yéu cau vé rang budc can bang
céng suat va cac rang budc khéng can bang. Ham muc
tiéu ctia quan ly nghén mach dugc trinh bay nhu phuong
trinh (1) [171:

C.= %akAW +D,AP") 1)

Véi C, la téng chi phi dé diéu dé lai cong suat tac dung
($/h), I va Dy la gia tang va gia gidm khi tang va giam
cdng suat phat dugc thuc hién bsi cac GENCO ($/MWh),
tuong (ng; APt va AP, lan lugt la cong suat tac dung
tang va giam may phat (MW), N, la s6 lugng may phat.

- Cdc rang buéc dang thirc

Cac rang budc vé dong cong suat cla bai toan CM co
thé dugc trinh bay nhu cac phuong trinh (2-5) [171:

A Z|VJ||Vk||YkJ|COS((pk — 9 _ékj)'
J

j=1.N,

Q°-Q°= ;|Vj||vk||ij|sin(cpk ~ 9 _6kj)' a)
j=1.N,

PE =P + AP — AP k=T1,..N, ()
P® =PS,j=1,..N, (5)
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Trong d6: BS va Q tuang Uing véi cong suat tac dung
va cong suat phan khang clia may phét dién tai nut k; b2
va QP tuong Ung véi cong suat tac dung va phan khang
clia phu tai tai nat k; Vj, Vi, @y, @; tuong Ung véi cac gia
tri dién ap va géc pha tai nat j va k; PkGC va PS]- tuong Ung
vGi cOng suat phat tac dung cia may phat dién tai nat k
va cOng suat tac dung tiéu thu bdi tai tai nut j; Ny, va Ny
tuong Ung véi sé lugng nut va tai; Yy, 8 tuong Ung vai
téng dan va goc téng dan ma tran gilta nat k va nutj.

- Cdc rang budc bdt ddng thiic

Cac rang budc bat dang thuc thé hién su lam viéc va
giGi han ctia dudng day truyén tai, may bién dp, mdy phat
dién va dugc néu trong cac phuong trinh (6-10) [171:

PO <P <P™,VkeN, ©)

mn<Q, <QP”,vkeN, @)
(pk —pmin ) =AP" <AP,_ <AP™ = (Pk'“ax - Pk) ®)
Vi<V SV WneN, ©)

0<P, <P™,ijeN, (10)

Trong d6, cac chi sé min va max lan luot la gia tri téi
thiéu va téi da clia cac bién lién quan va N, la sé luong
dudng day.

3. PHUONG PHAP DE XUAT

Gan day, mét thuat toan meta-heuristic mai c6 tén goi
la thuat todn t6i uu hda qua trinh tim kiém thic an cla
luon dién (EEFO) dugc dé xuat bdi Weiguo Zhao va dong
nghiép nam 2023 [20]. Thuat toan nay lay cdm hing tu
qua trinh tim kiém thuc an cda loai luon dién. Dua vao
b6n hanh vi san méi khac nhau bao gém tuong téac, nghi
ngoi, san méi va di chuyén, tac gi da xay dung thanh cac
chién lugt khai pha va khai thac doc lap khac nhau cho
thuat toan. Tuong tu nhu nhing thuat todn meta-
heuristic khac, thuat toan EEFO bat dau véi viéc khai tao
quan thé ban dau. Qua trinh nay dugc mo ta theo phuang
trinh sau:

_E:ni
Pop™ =|
E
- (11)
X'I'I e X‘|J
= : © li=1.N;j=1,..D
_Xi1 Xij

E" =randx(ub—Ib)+Ib (12)

Tai d6, EI" 1a ca thé luon dién thit i trong quan thé ban
dau; N 1a s luong ca thé t6i da trong quan thé; D la do dai
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cla bai toan; ub va Ib 1an lugt la gisi han trén va giGi han
dudi cla bai toan.

- Hanh vi tuong tdc lan nhau

O hanh vi nay, nhiing con luon dién bai dan xen véi
nhau tao thanh mét vong tron dién réng 16n dé bay
nhiing con c& nho vao trung tam cla vong tron doé. Tai
day, mbi moét con luon dién déu dugc xem la mét tng
vién cho gidi phap cla bai toan phu thudc vao vi tri cta
no6 véi con moi. Su tac déng va trao déi tin hiéu thong tin
nhan dugc gilta nhiing ca thé luon vai nhau giup ching
chia sé thong tin vé con méi véi nhau va hanh dong nay
c6 thé dugc xem nhu qua trinh khai pha dién rong cuta
thuat toan. Ngoai ra, su tuong tac gilra cdc con luon dugc
danh dau bang mét cu khudy dé biéu thi su chuyén déong
ngau nhién theo nhiéu huéng khac nhau. Hanh vi nay c6
thé dugc mo ta theo phuong trinh sau:

{E"ew €+ Cx(
(

B =E"+ Cx (EM —E"),r, <0,5

r

E™ —E:”‘),n >0,5 N
fit(E'j"') < fit(E;")

(13)
fit(E"") > fit(E™)

Erev — +CX(F—ET‘),Q >0,5
E™ =E" +Cx(EM ~EM),r,<0,5

Trong d6, E™ |3 gi4 tri trung binh cla quan thé dau
tien, EIN |3 ca thé ng&u nhién trong quan thé ngau nhién,
r; var, la cac gia tri ngau nhién trong khoang tir 0 dén 1,
fit 1a gia tri ham thich nghi cia ca thé tuang tng, C gia tri
quyét dinh hudng di chuyén mdi cla cé thé luon dién va
gid tri cGla n6 ¢6 thé dugc tim thdy trong [20].

- Hanh vinghi ngoi

Truéc khi nghi ngai, thi luon dién thuong xac dinh cho
minh mot khu vuc nghi ngai phu hgp. D& nang cao hiéu
qua clia viéc tim kiém, khu vuc nghi ngoi la noi ma tai do
bat ky mot ca thé luan nao cling cé thé dé dang tim thay.
DPé xac nhan dugc chinh xac vi tri khu vuc nghi ngai thi ca
khéng gian tim kiém va vi tri cGa luon dién dugc chuyén
déi thanh gia tri trong khodng 0 va 1. Va nhiing ving nay
dugc trinh bay béi cac cong thic nhu sau:

E™ =R, +r" x (R, —round(rand) xE") (14)

R =Z+ax|Z-x

(15)

prey
a=a, xsin(2mr,) (16)

Trong do, o la 1a ti [é ctia khu vuc nghi ngoi, r, 1a gia tri
ngau nhién trong khoang [0,1], Xprey a Vi tri clia con moi,
r™ 1a gia tri 0 hodc 1, gia tri Z va a, c6 thé dugc tim thay
trong [20].

- Hanh vi sGn méi

Loai luon dién khong san méi dua trén Igi thé clia bay
dan ma thay vao do ching sé hgp tac cing nhau dé bao
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vay con moi va sau dé la thu nhé khoang cach lai. Nhiing
con luon dién lam viéc nhip nhan clng nhau dé bao vay
lua con méi dén vung nudc can hon dé dé dang san bét.
Khi bao vay con méi luon dién sé tao ra mot vong tron
dién tir va dugc goi la khu vuc san moi. Khu vuc nay c6 thé
dugc mo ta nhu sau:

E™ =H, ., +nx(H,, ; —round(rand)xE") (17)
Hprey,i = Xprey + BX Eini - Xprey (1 8)
B =P, xsin(2mr,) (19)

Tai d6, B lalatilé cia khu vuc san moi, r5 la gid tringau
nhién trong khoang [0,1], gid tri H Bo van co thé dugc
tim thay trong [20].

- Hanh vi di chuyén

prey’

Khi tim thay con méi luon dién c6 xu hudng sé di
chuyén tu vi tri nghi ngoi ban than dén vi tri con moi.
Hanh déng nay c6 thé dugc xac nhan nhu sau:

E™ =—r, xR +r,xH _ —Lx(H_ . —E") (20)

prey prey

Tai do, ry, rg la cac gia tri ngau nhién trong khoang tu
0 tdi 1, L 1a ham bay Levy va gia tri cia ham trén c6 thé
dugc tinh toan dua theo [21].

- Su chuyén dich tur khai phd sang khai thdc

Trong thuat toan EEFO, cac hanh vi tim ki€ém cua luon
dién déu phu thudc vao hé s6 nang lugng. Hé sé nay co
chiic nang chinh 1a chuyén dich tir chién lugt khai pha
sang chién lugt khai thac clia thuat toan, dugc trinh bay
nhu sau:

Enegry = 4><sin(1—%)><lnl

. (21)

Trong d6, tvaTla s6 lan 13p hién tai va toi da cla thuat
toan, re la gia tri ngau nhién trong khoang tir 0 dén 1.

- Ap dung thudt todn EEFO dé gidi bai todn quan ly
nghén mach

Viéc 4p dung thuat toan dé xuat EEFO dé giai bai toan
CM dugc thuc hién theo cac budc nhu sau:

Budc 1: Doc dit liéu ctia hé théng dién va thiét 1ap cac
thong s6 ban dau nhu: sé lan lap t6i da (T), s6 lugng ca
thé (N), b, ub, D.

Buéc 2: Khai tao quan thé ban dau: Méi giai phap (Sol)
tuong ung dugc xem la mét ca thé luong dién ban dau va
quan thé N dugc khéi tao dua theo cong thiic (11) va (12).

Sol; = [Pgy, ) Pengl,i=1...N (22)

Ban dau, cai dat gid tri quan thé ban dau dua trén gidi
han trén va gigi han dugi ctia hanh vi san méi theo céng
thuc sau:
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Sol; = Sol™™ + r; x (Sol"® — Sol™™"),i=1..N (23)
Trong d6: Sol; la gidi phéap thu i; ri gia tri ngau nhién
(0,1); Soli™™ va Sol™n la gia tri giGi han trén va gidi han
dudi cia bién diéu khién thur i, Pm2 va P |a gid tri cuc
dai va cuc ti€u cla may phat thiti; dugc trinh bay nhu bén
dudi:

min _ min pmin min
Soli"™ = [Pg1", P2" - -, PaNG] (24)
SolMmax — [ min pmin min]

i — *G1 »*G2 -2 1GNG

Budc 3: Tinh gid tri ham muc tiéu (ham thich nghi) cho
riéng tling cé thé trong quan thé ban dau st dung cong
thuc (25):

N
fit=C, +PF, x> (P, =™’
i=1

Ny Ny (25)
+PF, x D (AV,? +PF, x > (APG,
j=1 k=1

V_min _ V ,V- S V.min
Avj ( J J) J J - (26)

(VJ _ ijax )’VJ > ijln

Pmin _ P ,P < Pmin

APk ( ‘ maI:() k I:ﬁin (27)

(P, —P"™),P, > P

Trong d06, PF;, PF,, PF; lan lugt la céc gia tri phat va
duogc cai dat & gia tri 10* trong qua trinh mo phong.

Budc 4: Cap nhat gia tri Xprey cla luon dién c6 gia tri
nho nhat tuong Ung vai gia tri ham thich nghi nho nhat
ban dau fit(Ei").

Budc 5: Cap nhat hé s6 nang lugng energy véi thanh
vi tim kiém moi theo cong thuc (21).

Budc 6: Néu hé s6 energy 16n hon 1 thi thuc hién tinh
toan dua trén hanh vi tuong tac 1an nhau cta luon dién
dua trén cong thuc (13) vai gia tri Sol"™" tuong Ung tim
dugc gia tri cia ham thich nghi theo cong thuc (25) la
fit(Soli"ev).

Budc 7: Néu chi s6 nang lugng nho hon hoac bang 1
déng thai:

* Gia tri ngau nhién rand I6n hon 1/3 thi tinh toan dua
trén hanh vi nghi ngoi st dung cong thuc (14) véi gia tri
Sol"¥ tugng Ung tim dugc gia tri cia ham thich nghi theo
cong thuc (25) la fit(Soli"ev).

* Gia tri ngau nhién rand I6n hon 2/3 thi tinh toan dua
trén hanh vi san moi st dung cong thic (17) véi gia tri
Sol"¥ tugng Ung tim dugc gia tri cia ham thich nghi theo
cong thuc (25) la fit(Soli"ev).

= Trudng hgp con lai thi tinh todn dua trén hanh vi di
chuyén sir dung cong thuc (20) vdi gia tri Sol™* tuong
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ung tim dugc gid tri cia ham thich nghi theo cong thuic
(25) la fit(Solew).

Budc 8: Vi tri clia cac ca thé luon dién Sol/" sé dugc cap
nhat lai cac vi tri theo cong thiic bén dudi:

i _ { EMfit(EM) < fit(E™")

i E:new’ﬁt(E:ni) > flt(E:neW) (28)

Budc 9: Kiém tra diéu kién diing. Néu sé lan 1ap bing
vGisé lan lap t6i da (t =T) thi két thic vong lap vain ra gia
tri tot nhat. Ngugc lai, quay tré vé budc 4.
4.KET QUA

& phan nay, hiéu qua cla thuat toan téi uu hoa qua
trinh tim kiém thuic an ctia luon dién (EEFO) trong viéc giai
quyét bai toan CM bang cach diéu dé lai cong suat may
phat da dugc trinh bay. Hiéu qua cua thuat todn dugc
chiing minh théng qua viéc so sanh két qua dat duoc voi
thuat toan thuat todn uu hdéa Satin Bowerbird (SBO), thuat
toan t6i uu hda bay dan (PSO) va cac phuong phép khac.
Céc gia tri cai dat ban dau gém s6 1an lap va s6 lugng ca thé
lan lugt la 500 va 50 dugc st dung cho tat ca cac thuat toan.
Riéng céac thong s6 diéu khién khac cda thuat toan SBO
dugc dat theo tai liéu [1]. M6 phong dugc tién hanh trén
phan mém matlab va phan bé cong suat dugc xac dinh st
dung phan mém MATPOWER [22]. Trong nghién ctu nay,
hé théng dién chuan IEEE 30 nut dugc st dung dé kiém tra
tinh hiéu qua cla phuang phap cho bai toan CM.

Hé thong IEEE 30 nit bao gém 6 may phat dién, 24 nat
tai va 41 dudng day truyén tai. Trong do, 6 may phat dién
dugc dat tir nat 1 dén nut 6, véi téng codng suat phat la
283,4 MW va 126,25 MVAR. Théng tin chi tiét hon vé hé
théng dugc IEEE 30 nut c6 thé dugc tim thay trong [12].
Gia thau trong viéc tang, giam céng suat cia cac GENCO
dugc liét ké trong [1]. D€ gia lap su 6, dudng day 1 -7
dugc xem xét bi dut, dong thoi cong suat tai tai tat ca cac
nut tang 1én 50% trong nghién ctu nay.
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Hinh 1. Dong cong sudt tai cdc nhanh clia mach IEEE 30 ndt khi xay ra su c
Quan sat hinh 1, cdc dudng day 1 (1-2),2(2-8)va5
(2 - 9) bi qua tai do su c6 néu trén. Viéc so sanh tinh hiéu
qua cta thuat toan dugc dé xuat EEFO véi cac thuat toan
khac dugc trinh bay trong bang 1. Tl bang nay, gia tri toi
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uu ma thuat toan EEFO (5292,04 $/h) tim dugc it hon so
véi cac thuat todn FPA (5320,8 $/h) [16], FFA (5304,40 $/h)
[17], ALO (5296,75 $/h)[18], SOS (5303 $/h) [19]. Ngoai ra,
gid tri trén con nhd hon so véi cac thuat toan dugc so
sanh la SBO (5393,36 $/h) va PSO (5294,13 $/h). Cac gia tri
nay con cé thé dugc quan sat & hinh 2a. Hon nira, d6 6n
dinh cuta thuat toan EEFO con cao hon so véi thuat toan
PSO va SBO nhu dugc trinh bay trong hinh 2.

Bang 1. So sanh hiéu qua ca thuat toan EEFO vdi cdc thudt todn khac

Bid Thuat toan téi uu
ién
FPA[16] | FFA[17] | ALO[18] | SOS[19] | SBO PSO | EEFO
APG1
-859 | -858 | -859 | -859 | -876 | -875 | -8,76
(MW)
APG2
(VW) +74,02| 47599 | +76/4 | +76,46 | +68,03 | +754 | +76,3
APG3
0 +0,06 | +0,06 0 [+11,17|+0,001 | 40,04
(MW)
APG4
(MW) /43,52 +42,99 | +42,84 | +41,08 | +32,39 | +45,65 | +52,2
APG5
(W) +43,86 | +23,83 | +24,57 | +30,23 | +22,5 | +20,97 | +21,36
APG6
(W) +27,89| +16,51 | +15,53 | +11,62 | +23,84 | +16,78 | +8,89
Téng
chi phi| 5320,8 |5304,405296,75| 5303 |5393,36|5294,13 | 5292,04
($/h)
5550 ==EEFO
=—=SBO
5500 —PSO
&
= 5450
%5400* B
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o |
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b) Gid tri thu dugc sau 30 lan chay

Hinh 2. So sanh hiéu qué cda thuat toan dé xuat véi thudt todn khac
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5. KET LUAN

Trong Nghién cltu nay, trinh bay mét phuong phap
ti€p can mai c6 tén la thudt toan téi uu hoa viéc tim kiém
thiic an cta luon dién (EEFO) dé gidi quyét bai toan CM
bang phuong phép diéu dé lai cong suat may phat vai
viéc dudng day 1 (1-2),2 (2-8) va5(2-9) bi dut va tat
ca cac nut diéu tang thém 50% tai. Cac két qua ma thuat
toan EEFO dua ra dé giai quyét bai toan nghén mach CM
dat gia tri nhd hon so véi cac thuat toan FPA, FFA, ALO,
SOS, SBO va PSO. Hon nira, d6 6n dinh, va thai gian hoi
tu clia thuat toan EEFO dugc dé xuat cao hon so véi cac
phuong phap so sanh sau 30 lan th nghiém. Do do,
EEFO I[a mét trong nhiing thuat toan hiéu qua va dang
tin cay dé giai quyét bai toan nghén mach CM trén hé
théng dién.
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