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TOM TAT: Bai bdo nay nham dé xudt cdch dp dung phwong phdp thir t wu tién cdi tién va

mang no-ron Hopfield ting cuwong (EMO-ALHN) cho bai todn lwa chon vdn hanh t6i wu t6 mdy. Qud

trinh gidi quyét bai todn dwgc thwc hién qua 2 giai doan. Pdu tién, dwa vao phwong phdp thit tw wu tién

cdi tién chiing téi xdy dyng lich trinh khéi dong ciia cdc té mdy. Sau dé, chiing téi sir dang mang no-ron

Hopfield ting cwong dé gidi bai todn vdn hanh t6i wu tai tirng thoi diém. Phwong phdp nay da dwoc dp

dung vao cdc mé hinh hé thong dién véi 10 t6 mdy, 17 t6 mdy va mé réng dén 100 té6 mdy. Két qua da

dirge so sdnh véi phwong phdp thir t wu tién cé dién (PL-ALHN) va cdc phwong phdp khdc. Tir két qua

$6 ta thdy, phwong phdp cdi tién méi hoan toan vieot tréi hon so véi phwong phdp thir tie wu tién cé dién

trong moi truong hop tinh todn, dong thoi phwong phdp ndy ciing hiéu qud hon so véi cde phirong phdp

da dwoc dp dung trude ddy vé két qua va thoi gian tinh todn t6i wu.

Tir khoa: mang no-ron Hopfield tang cwong, Priority List, Unit Commitment.

1. GIOI THIEU

Bai todn van hanh tdi wu cdc t6 may phét la
mot trong nhitng dang todn co ban nhét cia
nganh H¢ théng dién. Muc tiéu cua bai toan la
xédc dinh lich trinh 1am viéc cho cdc t6 may sao
cho kinh té nhét. Dya vao nhiing nghién ctru
cua cdc nha khoa hoc di trudc, ching toi di xay
dung mot thuat toan méi dé giai quyét bai toan
4y. Phuong phdp méi nay phét trién dwa trén
mang no-ron Hopfield két hop v&i thudt todn
thir ty wu tién. Qua cdc kiém nghiém trén
nhitng mo hinh hé théng dién da duoc d& xuit
trudc day, phuong phdp méi da to rd hiéu qua
va nhanh chéng trong cach thurc tinh todn.
2. BAI TOAN LUA CHON VAN HANH
TOI UU TO MAY

Chi phi van hanh t6 mdy mdy phat gom 2
phan 1a chi phi nhién liéu dé phat cong suit va
chi phi dé khéi dong 1o nhigt. Ta c6 ham chi
phi cta bai todn nhu sau:

LN a +b.P()+c.P(1)+
in F = U.
e zzL&(r).(l—Uﬁ—l)) } ‘(t)(l)

=1 i=l

Trong d6:

e T: s gioy can 1ap lich trinh van hanh.

o N:1a 56 t6 méy.

e a, b, c; :1a hé sb chi phi van hanh cta tb
mdy thir i.

e S;(t): 1a ham chi phi khoi dong t6 mdy.

e U;: la trang thdi cta td mdy, bang 1 néu tb
mdy dang van hanh va bang 0 néu t6 may ding

lai.
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Chi phi khéi dong t6 mdy la chi phi nhién
liéu can ding dé dun néng lai 16 hoi sau khi t&
mdy da dung hoat dong. Chi phi ndy lai phu
thugc thoi gian tit may. Néu ta khoi dong t6
mdy khi 10 hoi vin con néng thi ta chi cin cung
cép mot it nhiét lugng la du; con néu 16 hoi da
ngudi hoan toan thi ta phai dun séi lai tir dau.

Tir d6, ta c6 biéu thirc ctia ham chi phi m& may

nhu sau:
S0 SH;, neuT,,,, <T, of (Gl VR P o M
()= : : : .
SC,, neu T E=D>T 4 + T, s 2)

Trong dé:

e SH;: 1a chi phi khoi dong lai t6 may khi
16 hoi con néng.

e SC; la chi phi khoi dong lai t6 may khi
16 hoi da tat hoan toan.

o  T,on la thoi gian tit mdy, duoc trinh bay
céch tinh theo céc biéu thirc bén dudi.

®  Tigown: 12 thoi gian ding t6 may nhung
16 hoi van chua tt hin.

® T, 12 thoi gian dé lam ngudi 10 hoi.

Trong qué trinh van hanh, ta cin théa man
céc didu kién sau:

2.1. Piéu kién cn bing cong suat:

Téng cong sudt phat cia cic to mdy dang
duoc huy dong tai mot thoi diém t bat ky phai
dap g yéu cau ciia phu tai tai thoi diém do:

N

Py()= Y B(0).U,(1)=0

3)

2.2. Piéu kién du trir cong suét:

Do du trlr cong sudt cin dugc tinh todn dén,
dé phong truong hop khi mot tb mdy hay nhidu
t6 mdy bi su cd thi phai c6 mot lugng cong suat

du trit dugc huy dong tir céc to may khic dé b

dép cho t6 may su cb ngay tai thoi diém d6. Ta

¢6 dugc diéu kién vé cdng suat du trit nhu sau:

P,(1)+ P (t)— ﬁ: P @OU @< 0
=l 4

2.3. Piéu kién cong suit phat giéi han:

M&i t5 mdy ludn bi gidi han boi cong suét
phat cuc dai va cuc tiéu do sy gioi han vé truc
mdy phat va 10 hoi:

P UM<P®<E, Ul )

2.4. Piéu kién thoi gian cuc tidu dé tit/mé
t6 may

Khi mot t6 mdy dang van hanh thi ta khong
thé ding dot ngdt. Nguoc lai néu mot td may
dang & trang thdi nghi thi ta ciing khong thé
khoi déng ngay 1én dwgc ma cin cé khoang
thoi gian nhat dinh cho qua trinh tit va mo
mdy. Tir d6 ta dinh nghia thoi gian tit va m&
mdy nhu sau:

T, (t=D+1Lneu U, () =1
T, @=q"
. O,neu U,(t)=0 ©)

T, t=D+1Lneu U, (1)=0

T .(t)=
war 1) {O,neu U,(n=1

@)
Duya vao d6 ta xdy dung diéu kién tit va mo
mdy cuc tiéu cho céc té may nhu sau:
1,neu 71”" (1< Y;W
U,(t)=<0,neuT, .(t)<T,

0 hoac 1 trong cac truong hop khac

®)

»off

,down

3. PHUONG PHAP

3.1. Xay dung lich trinh mé/tit cac may
phat

3.1.1. Xdy dung lich trinh bing phwong phdp

thir tw wu tién cdi tién
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Y tuwéng ciia phuwong phép 1a xay dyng danh
sdch thtr tw vu tién dwa trén tri s6 trung binh chi
phi san xuét cua cdc té may. T6 méy nao cé tri
s0 trung binh chi phi san xuét thap nht s& dugc
uu tién khoi dong trude, to may nao c6 tri s6
trung binh chi phi san xudt 16n hon s& duoc
khoi dong sau. Tri s trung binh chi phi san

xuét duoc tinh tir biéu thuc:

F [E,max + Pi,min j
Average = 172 ®
£ o B i
2

Tir danh séch thir ty vu ti€n nay, ta xay dyng
lich trinh 1am viéc cia céc td mady sao cho thoéa
man didu kién dy trit cong sudt, bo qua cic
diu kién rang budc vé thoi gian gidi han tit va
khoi dong mdy. Thudt todn cho doan chuong
trinh nay nhu sau:

® Budc 1: Tinh tri trung binh chi phi sdn
xuét theo (9).

e Budc 2: Sip xép cic to mdy theo thir tu
ting dan.

e Budc 3: Khditaot=1.

® Budc 4: khoitaoi= 1.

e Budc 5 Kiém tra didu kién néu:

3P, < P,+P, vai<Nthi ta khoi dong t6
n=1

médy thir i trong danh sich wu tién, ting bién i
thém 1, lap lai budc nay. Néu khong thi thuc
hién tiép budc 6.

e Budc 6: Kiém tra néu t < T, thi ting bién t
thém 1 va quay lai budc 4. Nguoc lai, két thiic.
3.1.2. Kiém tra diéu kién thoi gian gidi han tit
va khoi dong mdy

Thoi gian gidi han chay mdy phat thuong bi

vi pham khi phy tdi dat mirc dinh vi thoi gian

phu tai dinh c6 thé it hon thoi gian gidi han
chay cta cdc mdy phit. Twong ty, thoi gian
gi6i han tit mdy thuong bi vi pham khi roi vao
diém ddy cua dd thi phu tai. Ta xay dung thuat
todn kiém tra nhu sau:

e Budc 1: Tinh thoi gian chay va tit may
nhu biéu thie (6), (7).

e Buogc 2: Khoitaot = 1.

e Budc 3: Khoitaoi=1.

* Budc 4: Kiém tra néu U =0,U/" =1 va

To'<T, . thi y'=1. Kiém tra néu

ion <Liup
U/ =0,Ul,"1 =1 va thoi gian tat mdy nhoé hon
thoi gian tit mdy gi¢i han, thi U’ =1.

e Budc 5: Cap nhat lai T,y va Topr cia cdc t6
may.

e Budc 6: Néu i < N, tang bién dém i va
quay lai buéc 4.

e Bugc 7: Néu t < T, tang bién dém t va
quay lai budc 3. Nguoc lai, két thdc thuat todn.
3.1.3. Hiéu chinh chi phi khéi dong ciia cdc té
mdy

D6i véi mot t6 mdy nhiét dién, chi phi khoi
dong lic 10 da ngudi thuong cao hon tir 2 dén 3
lan so véi chi phi khoi dong lic 10 van con
néng. Y tuong cua doan chuong trinh nay
nhim kiém tra v hién nhitng t6 mdy dugc khoi
dong lai ngay khi vira hét thoi gian lam ngudi
1d. Tix d6, ta s& can dbi gitra muc tiét kiém nho
khéi dong 16 sém hon va chi phi trung binh duy
tri hoat dong cua 10 trong 1 gid d& quyét dinh

c6 nén khéi dong sém hon khong.
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1 ‘ Khoi dong
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tir 1o dd nguoi han
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1“_

Khoi dong

1ir 16 van con néng

Hinh 1. Vi du mo6 ta hiéu chinh chi phi khai dong

Thuat todn cho doan chuong trinh nay nhu
sau:

e Bude 1: Khoitaot=1.

e Budc 2: Khditaoi=1.

* Budce 3: Kiém tra néu U/ =1, U™=0,
+1 va muc tiét kiém tir

+T,

i,cold

=1 __
7:'.0/')‘ _7:'

sdown
viéc chuyén tir 16 ngudi sang 1o néng 16n hon
chi phi trung binh hoat déng trong 1 gid cia t&
mady thi, cap nhat lai Ton va Toff.

e Budc 4: Néu i < N, tang bién dém i va
quay vé budc 3.

e Budc 5: Néu t < T, tang bién dém t va
quay vé bude 2. Nguoc lai, két thic qué trinh
tim kiém.

3.1.4. Tiit b6t nhitng té mdy thira

Nhing t6 mdy thira la két qua cua su diéu

chinh trang thdi lam viéc cia cdc t6 mdy dé

théa man diéu kién vé thoi gian gioi han tit va

HEC:‘

1 1 1 0 0
0 1 1 0 0
Tup

mé mdy cuc tiéu. Ngay tir bugc ban dau ta da
xay dung lich trinh lam viéc ti vu cho céc td
mdy bing phuong phdp thir tu wu tién. Tuy
nhién, khi diéu chinh trang thai lam viéc cua
céc to mdy s& 1am ting lugng cong sut du trit
khong can thiét. Nhu vay, tai mdi thoi diém t,
ta can xem xét bo bot nhiing t6 may khac dé
giam chi phi van hanh tuy nhién ciing cin phai
chu ¥ cdc diéu kién rang budc vé thoi gian gidi
han tit vd mé méy cyc tiéu, ddng thoi van dam
bao cong sudt du trir. Thuat todn s& tim kiém
nhiing t6 may c6 thé tit di ma van thoa cic
didu kién rang budc, thtr tw tit b6t s& dya vao
danh sach thir tw wu tién dé tinh dugc ban diu,
vu tién nhitng t& may c6 tri trung binh cao

nhét.

Trang thai 1am viéc ban
: ddu cia cdc 16 miy trude

khi higu chinh
T6 may cb thé tit bét

T6 may hiéu chinh trang

théi 1am viée

Hinh 2.Vi dy mé ta hiéu chinh chi phi khéi dong

Thuét todn cu thé cho doan chuong trinh nay
nhu sau:
e Budc 1: Khoitaot = 1.

e Bude 2: Khoitaoi=1.

e Budc 3: Kiém tra to mdy thir i c6 thé tit
b6t ma khong vi pham didu kién vé cong suat

du trir va thoi gian giGi han tit va mo may,
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néu thoa thi dua td méy i vao danh séch t6

mady thura.

e Budc 4: Néu i < N, ting bién i va quay
vé budc 3. Néu khong, thuc hién tiép budc 5.

e Budc 5: Néu danh sich t6 mdy thira 1a
rOng thi bé qua budc 6, thuc hién ngay budc
7.

e Budc 6: Tat to mdy c6 tri trung binh cao
nhét trong danh sich t6 mdy thira. Kiém tra
néu tit tiép t6 mdy c6 tri trung binh cao thir
hai thi diéu kién du trit cong sudt c6 théa
mén khéng, ta thuc hién tiép budc nay cho
dén khi khong thé tat bét duge té may nao
nira.

e Budc 7: Néu t < T, thi ting bién dém t
va quay vé budc 2. Ngugc lai, két thic doan
chuong trinh.

Nhu vdy bang cich thuc hién lién tiép cac
thuat todn tim kiém va hiéu chinh trang thai
lam viéc clia cdc to mdy, ta dd xdy dung hoan
chinh lich trinh khéi d6ng va tit may cta cic td
mdy tai moi thoi diém cin xét. Tiép theo, ta s&
ap dung thuat todn mang neuron Lagrange —
Hopfield ting cudng dé giai bai todn van hanh
kinh té cong suét phat tai moi thoi diém.
3.2.Ap dung mang neuron Lagrange -
Hopfield ting cwong cho bai toan vin hanh
kinh té cong suit phat
3.2.1. Xay dung mang neuron Lagrange -
Hopfield ting cwong

Sau khi xay dung lich trinh khoi dong cac to
mdy ta chi cn xdc dinh mitc cong suat can phat
sao cho théa min diéu kién vé can bang cong

suat va gidi han vé€ cong suat phat cta cic to

mdy. Khi d6 ham muc tiéu (1) cua bai todn
dugc don gian bot nhu sau:

nﬂnF:ii(a; B+ (P

=1 izl (10)

Trong d6: a, =a,U!;b, =b.U/;c, =c,U!

Ta xay dyng ham Lagrange ting cuong bé“lng
cdch két hop ham muc tiéu (10) vé6i diéu kién
(5) thong qua hé sé nhian Lagrange va
Lagrange tang cuong:

L=33(a 458 (B )+

i=1

é[w P[,—il’/)+;,6” (p;,_ﬁgr] } (11)

F -

i=1

Ta xem nhiing gid tri nay la nhiing neuron
lién tuc, hé sb nhan Lagrange ciing dwoc xem
1a nhitng neuron hé s nhan. Tur d6 ta viét duoc
ham ndng luong cua mang Hopfield nhu sau:

T N

E=ZZ(a; +bV +clﬁ.(V,.’)2)+

t=1 i=l
T N 1 N 2
Svln-3vegp(n-3v ] |+
t=1 i=1 i=1
T NV 4 (12)
> [t wav
=1 i=l ¢
Tir biéu thirc (12) cua ham ning lwong, 4p
dung céc dinh nghia vé gid trj dynamic cua

ALHN, ta c6 cdc biéu thirc dynamic nhu sau:

Ui, __OE (13)
dt v/

av; _, 9 "
dt v,
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Trong dé:

o [J!

/ p,U % : langd vao cua neuron lién tuc
dai dién cho cong suat phat cla cic tO mdy va

ngod ra cua neuron hé s6 nhan.

« V!

Py o , A
f p,Vi : 12 ngd ra clia neuron lién tuc
dai dién cho cdng suat phdt cla cic to mdy va
ngod ra cua neuron hé s6 nhan.

Cap nhat ddu vao ¢ vong lap thi n:

oE
t(n) _ (n-1)
Ui = el (15)
oE
Uy =U"" +a. (16)
A A A av/{

Trong d6: o], 1a budc cép nhat cho cic
neuron lién tuc va neuron hé sb nhan.

Cong suat phat ciia cdc t6 mdy bi gidi han
trong mot khoang nhat dinh. Ta sir dung
khoang gidi han nay lam cén trén va can dudi
cho ham sigmoid. Nhu vdy biéu thuc tinh gid
tri dAu ra coa neuron lién tuc dai dién cho cong

sudt phdt ciia cdc té mdy c6 dang:

P -P. .
V= %.(H tanh(oU; )+ P, (17)

Déi voi cic neuron hé s6 nhan biéu thie dau
ra la ham tuyén tinh, do d6 ta co:

v, =U, (18)
3.2.2.Khéi dong gid tri ban diu

Mot mang neuron ludén doi hoi gid tri khoi
d4u cho cdc neuron ciia né. Bbi véi cac neuron
lién tuc, cac gid tri khdi d4u déu duoc bit dau
tir “diém trung binh phan phéi” [11], theo biéu

thirc:

19

P,
Vvit(()) — i,max Pl;
P.

max

-

Céc neuron h¢ sé nhan duoc xdc dinh boi
biéu thuc:
N " "
> (b +2¢,v/”)
AR (20)
N
3.2.3.Diéu ki¢gn dirng vong lap
Qua trinh tinh todn cua mang neuron s€ dugc
két thic khi gid tri sai s cuc dai Err'” cta
vong 1ap thir n nho hon mét gié tri duong € cho
trudc hodc sb vong lap dat dén gia tri cuc dai

nao d6. Gid tri Err") duoc tinh todn nhu sau:

N
-
i=1

Tir céc biéu thirc o trén, ta xdy dyng thuit

ax

Err") = max{
t

todn 1dp 4p dung phuong phdp ALHN cho bai
todn van hanh kinh té céng sudt phat nhu sau:

Buwdérc 1: Lua chon cic thong s6 cén thiét cho
mang neuron nhu gid tri cic budc cap nhat, hé
s6 G clia ham sigmoid.

Budéc 2: Khoi dong cic gid tri cho ngd vao
va ngd ra clia mang neuron theo céc biéu thirc
(19) va (20).

Buwéc 3: Dit gid tri ngudng sai sé € = 10, va
s6 vong lap cuc dai Ny = 5000. Patn = 1 (gid
tri khoi dau vong lap).

Buéc 4: Tinh qud trinh dong (dynamic) cic
neuron theo cdc biéu thirc (13) va (14).

Budc 5: Cap nhat céc diu vao cua neuron

theo céc biéu thirc (15) va (16).
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Buwdc 6: Tinh toan diu ra céc neuron theo
cdc biéu thite (17) va (18).

Buwéc 7: Tinh sai sé theo biéu thirc (21). Néu
sai s6 16n hon ngudng cho phép Errl" >¢€va
s0 vong 1ap nho hon sé vong lap t6i da thi ta
ting sb vong lip n = n + 1 va quay lai budc 4.

Buwdc 8: Trinh bay két qua tinh todn duogc.

4. KET QUA TINH TOAN
4.1. Bai toan 10 t6 may

Xét hé¢ théng gdom 10 t6 may can xdy dung

lich trinh hoat dong trong thoi gian 24 gio [1].

Cong suit cdc phu tai dugc cho trong bang,

1800

dong thoi cong sut du trit yéu cau bang 10%
cong sudt phu tai tai tirng thoi diém.

Két qua tinh todn tbi wu duoc trinh bay trong
bang 1 cho thiy phuong phip EMO-ALHN,
cung voi phuong phip GAUC, la mét trong
nhitng phuong phip cho két qua t6i wu nht.
Phuong phdp PL-ALHN cho két qua kém hon
nhiéu so voi cdc phwong phdp khéc. V& thoi
gian tinh toan, nhd tin dung loi thé thoi gian
tinh todn ctia phuong phdp danh sich tht tu
yéu tién 1an ALHN, nén phwong phdp dugc dé
xudt EMO-ALHN c6 thoi gian tinh todn vuot

trdi hon so véi cdc phuong phép khéc.

1600

1400

PPN

Peand SO\

= 1200

2 ~ AY N A
fn | A N/ \y_ == Cong st
k- e /’ \\:' da

% 800 /,‘ _

8 600 === Phy t3i yéu

cau

—
12 3 456 7 8 9 10111213 1415161718 152021222324
Thai gian (gi)

Biéu db 1. D4 thi tdng cong suit phét cuc dai ciia phuong phap EMO-ALHN

Bang 1. Két qua so sanh chi phi t6i wu va thoi gian tinh todn véi céc phuong phap khac.

Phuong phip Két qua toi uu Thoi gian tinh
$) toén (gidy)
LR [1] 565825 -
MA [5] 565827 84
GA [1] 565825 221
GAUC [4] 563977 85
EP [7] 564551 100
LRMA [5] 566686 61
LRGA [3] 564800 518
PL-ALHN 565615 0.249
EMO-ALHN 563977 0.11
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4.2. Bai toén 17 t6 may

Mot bai todn Khéc duge dé& xuét trong [2],
nhim xdy dung lich trinh lam viéc cho 17 t6
mdy trong 24 gio. Nét dac trung cla bai todn
nay 1a khong tinh dén chi phi khoi dong dang
“hot-start” hay “cold-start”. Cong sut du trit
duogc yéu cau bing 100MW tai moi thoi diém.

Phuong phdp dwoc dé xuét cho két qua tét
hon so véi phuong phdp Lagrange Relaxation,

3000

Adaptive Hopfield Network va ca phuong phap
LRAHN. Mot lan nita, phuong phip EMO-
ALHN cho két qua t6i wu hon so véi phuong
phép thtr tw uu tién c6 dién PL-ALHN. Vé thoi
gian tinh todn, EMO-ALHN va PL-ALHN déu
hoan toan vuot troi hon so véi cidc phuong

phép khéc.

2500 -

'y b

2000

+Cc‘)pg
suét

St

-
w
=]
o

phat
cucdai

Céng suat (PW)

e Phy tai
yéu cau

1000
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o] B | —

— T T L e T T |
1 23 45 6 7 8 9101112 1314151617 18 19 20 2122 2324
Thei gian (gio)

Biéu db 2. DO thi tong cong sudt phit cuc dai cia phuong phap EMO-ALHN cho bai todn 17 t& mdy

Bang 2. Két qua so sanh chi phi t&i wu va thoi gian tinh todn véi cdc phwong phdp khac

) B A . N Miic léch so véi p.
Phwong phap Két qua toi wu ($) Thei gian (giay) phép LR (%)
LR [2] 1,033,901 3 0
AHN [2] 1,027,380 16 -0.63
LRAHN [2] 1,026,709 8 -0.70
PL-ALHN 1,024,628 0.405 -0.90
EMO-ALHN 1,020,411 0.219 -1.3

4.3. Bai toan 100 t6 may

Bai todn 3 1a sy mé rong cua bai todn 1 véi
su ting 1én vé t6 mdy phat Ién cic mirc 20, 40,
60, 80 va 100 t6 mdy. Tuong ing véi mirc ting

d6, gi tri cong sudt phy tai yéu ciu ciing ting

theo. Luong cong sudt du trit van dugc gitt
bang 10% cdng suét phu tai.

Qua két qua tinh todn téi wu, ta nhan thiy
phuong phép EMO-ALHN cho két qua gan
nhu t6t nhit trong céc trudng hop thir nghiém,

riéng truong hop 20 va 40 t6 may EMO-ALHN
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cho két qua tot the hai sau phuong phdp
GAUC. Két qua nay mét lan nira khang dinh,
thuat todn thir ty vu tién cai bién sé& cho két qua
t6t hon so véi thuat toan cd dién. Vé thoi gian
tinh toan, phuong phip EMO-ALHN tinh rat
nhanh, khong dén 1 gidy cho mdi truong hop.

Dac biét, quy mo bai todn dugc ting 1én, thi

16000
14000
12000
10000

8000

Thoigian tinh tean (s)

6000

4000

2000

thdi gian tinh todn cua phwong phdp thay déi
rét nho, ting gin gap doi thoi gian tinh toan
giita truong hop 100 té mdy so vé6i 10 t6 may.
Trong khi cdc phuong phdp, thoi gian tinh todn
ting rit nhidu, don ctr nhu phuong phap
GAUC ting hon 41 1an, hay nhu phwong phép
MA ting hon 120 lan.

MA
—i—GA
——GAUC
e EP

LRMA

LRGA

GAUCUI

PL-ALHN
—4+—EMO-ALHN

10 20 40

60
So luong to may phat

Biéu dd 3. So sdnh thoi gian tinh ton giita céc phuong phap

5. KET LUAN

Qua 3 vi dy tinh todn, ta nhan thiy EMO-
ALHN 1la mét phuong phép t6i wu nhanh,
manh, hidu qua tinh todn khd cao. Trong hiu
hét cac truong hop so sanh, EMO-ALHN déu
cho két qua t6t nhat hogc dimg thir hai (trong 2
truong hop cua bai todn 3). Dong thoi, thoi
gian tinh toan 1a thé manh vuot tri ctia phuong

phip nay. Trong tit ca cdc truong hop thu

nghiém, thoi gian tinh todn déu khéng qué 0.5
gidy ké ca nhirng bai todn c6 quy md 16n.
Riéng vé thuit todn thir tu wu tién, két qua
cai tién cho thdy néu ta st dung gia tri trung
binh chi phi san xuét theo cong thiic (9) s& cho
két qua tinh todn t&i uu hon so véi gid tri trung
binh chi phi san xuét ddy tai nhu phuong phdp

co dién.
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AUGMENTED LAGRANGE HOPFIELD NEURAL NETWORK BASED METHOD
FOR UNIT COMMITMENT

Nguyen Phuc Khai", Vo Ngoc Dieu'”, Vu Phan Tu*®
(1) University of Technology, VNU-HCM; (2) VNU- HCM

ABSTRACT: This paper proposed an enhanced merit order (EMO) and augmented Lagrange

Hopfield neural network (ALHN) for solving unit commitment problem. This problem is solved on 2

stages. At first, with the heuristic search EMO method we plan the unit scheduling. And then, we use

ALHN, a continuous Hopfield neural network combines with augmented Lagrange relaxation, to solve

the economic dispatch problem. The proposed method is tested on systems with 10 units, 17 units and up

to 100 units. The obtained results is compared to conventional priority list (PL-ALHN) and other

methods in literature. Test results show that the proposed method is totally more efficient than PL-

ALHN and others for finding optimal solution of unit commitment problem. And the computer time of

proposed method is vastly faster than other methods.
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