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1. GIOI THIEU CHUNG

Huy dong t6 may (Unit commitment, UC)
14 mot bai toan quan trong trong hé thdng
dién (HTD) nham 1ap ké hoach véan hanh tdi
wu cua cac t6 may bao gdm ca viéc bat/tit va
phan bd cong sudt cac to may [1]. Trong
HTD truyén théng, muc tiéu ctia bai toan la
tbi thiéu hoa chi phi (nhién liéu, tén that, van
hanh, v.v...) ma van dap tmg nhu cu phu tai
hé théng. Tuy nhién trong thi truong dién,
cac nha may dién 1a cac cong ty doc lap, phai
canh tranh ban dién thong qua viéc dau gia:
dat gia va san luong nha may mudn ban
(Bidding). Bén canh d6 véi thi trudng
carbon, nha may con phai chiu chi phi khi
phat thai khi nha kinh (GHG) vao méi truong
gdbm CO, va quy dbi twong dwong cua cic
khi GHG khac (NOy, SOy). Muyc tiéu cia bai
toan UC trd thanh ti da hoa loi nhuin nha
may trong thi trudng dién va carbon [2].

Nghién ctru nay mé hinh bai toan UC
trong thi truong dién va carbon nham tdi da
hoéa lgi nhuan cua nha may vdi cac rang
budc kinh té, k§ thuat nhu gidi han cong
sudt t6 may, gii han thoi gian bat/tat gidi
han diéu chinh (ting/giam) cong suit, v.v.
Thuét giai cho bai toan dwoc xdy dung két
hop hai phuong phap thuat toan gen di
truyen (GA) st dung dé mo phong ké hoach
bat/tit cac t& may trong ngay bang chudi
bién nhi (1 = bat, 0 = tat), va thuat toan toi
uu bay dan (PSO) dé tinh toan phan bo cong
sudt t6i wu cho cac t may dugc huy dong
(Economic dispatch, ED).

2. MO HINH BAI TOAN VA THUAT GIAI
2.1. M6 hinh bai toan UC
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Hinh 1. Bai todn huy déng t6 may (UC)

Xét nha may dién gdm nhiéu t6 may phat
hoat dong trong thi truong dién va carbon,
bai toan UC nham xay dung ké hoach van
hanh dé tdi da héa loi nhudn véi cac rang
budc kinh té, k¥ thudt cta cac to may.

Ham muc tiéu:
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Céc rang budc:
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trong do6: i 1a chi s6 t6 may, N la tong s6 to
méy, ¢ 1a chi sb thoi gian, 714 tong sé chu ky
thoi gian trong ngay (48 chu ky voi thi truong
30 phut), A%, A¥, A€ 1a gia dién, gi4 nhién liéu
va gia tin chi carbon, P; 1a cong sudt phat to
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may, F(P;) 1a ham tiéu hao nhién li¢u, E(P;)
la ham phét thai, P™", P" 1a gi6i han cong
sudt phat, u; 1a quyét dinh battit td may
[0 = tat, 1 = bat], x; 1a trang thai thoi gian to
may duy tri bat (x; dwong) hodc tit (x; 4m).

Ham muyc tiéu 1a 19i nhuan cua nha may
dugc tinh bang doanh thu trong thi trudong
dién trr chi phi nhién li¢u, chi phi phat thai
carbon, chi phi khéi dong va tit may cac to
may trong ngay (1).

biéu kién rang budc bao gém giéi han
cong suat phat t6 may, giéi han tang/giam
cong suat giéi han thoi gian bat/tit tdi thleu
(cac t6 may phai duy tri trang thai bat/tat tbi
thiéu trudc khi co thé tit/bat lai) (2).

FI(P[):G[RZ"'biR"'C[

Ei(Pi):a‘Pz +BE+y,

min( Lx, 1) u,, =0
X, =
! max(l X +1) u, =1

3
it—1

i=1---N,t=1---T
trong d6: a, b, ¢, a, B, v 1a cac hé s6 mo hinh
xac dinh thong qua thyc nghiém.

2.2. Thuat gidi GA-PSO

Thuat giai cho bai toan UC duoc d& xuat
bang cach két hop hai phuong phap: thuat
toan gen di truyén (GA) va t6i uu bay dan
(PSO). Trong bai toan UC, thuat toan GA
dugc sir dung dé xéc dinh quyét dinh bat/tat
t6 may (u;; = 1/0) trong khi thuét toan PSO
dung dé tinh todn phén bd cong suat t6i wu
giita cac to may duoc huy dong (u; = 1). Quy
trinh thudt giai nhu sau:

Buwée 1. Nhap gia tri diu vao thudt toan
GA: s6 ca thé, sb vong lap tdi thiéu/tdi da, sd
ca thé bao ton, sic xuat lai, dot bién; va thuat
toan PSO: sb ca thé, hé sb quan tinh, gia tbc
theo gié tri toan thé/cuc b va chi s hdi tu (&).

Bude 2. Khoi tao gia tri ban dau cho GA:
chudi gen cac ci thé (u;) 1a chudi nhi phan
(0,1). Bé giam khdi luong tinh toan (s6 lugng
ca thé), thuat toan d& xuat ky thuat khoi tao
theo chu6i ngﬁu nhién (stochastic process) voi
phén bd sic xuat dwa vao danh gia chi phi bién
(Marginal cost) tdi thiéu cua cac t& may voi
gia dién, va su dung cac diéu kién rang bugc

tao chudi gen, dé tur do6 han ché dua ra cac gia
tri khong kha thi gay ton thoi gian tinh toan.

Buée 3. Xac dinh phan bd cong suét toi uvu
(Py). Vo1 gia tri (u;) tr Bude 2, thudt toan
PSO duoc sir dung dé tinh toan phéan bd cong
suét cho cac t6 may duoc huy dong (u; = 1)
nhim t6i da hoa lgi nhuan caa nha may.

Buwdc 4. Danh gia chon lgc ca thé tot trong
quan thé. Tinh toan gi4 tri hAm muc tiéu cua
cac ca thé theo (1) va sép xép theo thir ty tot
nhit dén x4u nhat.

Buéce 5. Tao ca thé cho thé hé moi bémg
cac co che bao ton (giir lai nhitng gen t6t nhét
trong quén thé), lai ghép (tao ra gen m6i
thong qua lai ghép tir gen bd/me), dot bién
(tao ra dot bién tai nhitng vi tri ngau nhién dé
tang tinh da dang ngudn gen, tranh thuat toan
hoi ty qua sém tai vi tri tdi uu cuc bo).

Buée 6. Kiém tra diéu kién hoi tu: néu dat,
dimng thuét toan, chudi gen tot nhat 1a gia tri
t6i uu cua bai toan; néu khong dat, quay lai
Budc 3.

3.MO PHONG BAI TOAN VA THUAT GIAI

Bai toan UC va thuét gidi GA-PSO duoc
mo phoéng véi mot nha may dién hoat dong
trong thi truong dién va carbon. Nha may
gom 4 t6 may phat, két nbi véi thanh cai
truyén tai qua may bién 4p hai day cudn.
Théng sb bai toan dwoc cho trong Bang 1.

Bang 1. Thong s6 ky thuit td may phat
Th6ng Sé Gl G2 G3 G4

P (MW) 100 | 100 | 100 | 100
P (MW) 40 40 40 40
SU (x1000d) | 42464 | 96128 | 56709 | 85655
SD (x1000d) | 42464 | 96128 | 56709 | 85655
toy™ (h) 4 4 4 4
tore™ (h) 4 4 4 4

RU™MW/h) | 20 | 20 | 20 | 20

RD"™ (MW/Mh) | 20 | 20 | 20 | 20

ar +al’

(d/MWh?) 3.2369|3.54443.3393 |3.1597
bA" + pA©

(@/MWh) 117.421130.19/136.63 | 145.50
AT+ 928 (d/h) |5044.6/6671.2]6670.9]6024.5
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Hinh 2. Két qua mé phong bai toan UC
va thudt gidi GA-PSO

Tham s6 thudt toan GA duogc lya chon theo
thuc nghiém, so liéu phu hop la: sO ¢4 thé la
500, vong lap t6i thiéu 1a 20, t01 da 14 100, sb
¢4 thé duge bao tdn 1a 15%, sb ca thé chon loc
dé lai ghép 1a 30%, ty 1& dot bién 1a 1/(NxT),
sdc xuat lai ghép bd-me 1a 50%. Thuat toan
PSO c6 hé s6 quan tinh 0,5, gia toc 1a 0,2, chi
s6 hoi tu 1a &= 10", Sb lidu gia dién 1a gia
dién thi truong EVN, Viét Nam ngay
22/7/2024 (thi truong 30 phat) [3]. Thuét toan
hoi tu sau 136 vong lap, thoi gian chay la
38,45 s, loi nhuan nha may 1a 4,4264-10° d.

4. KET LUAN

Nghién ctru md hinh bai toan UC va thuét
giai bang cach két hop phuong phap GA va
PSO. béc biét nghién cuu dé xuét ky thuét
khoi tap quan thé ban dau bang chudi ngiu
nhién v6i dénh gia so bd vé chi phi bién va
gia dién, két hop véi cac diéu kién rang budc
ctia bai toan. Ky thudt nay gitip han ché dwa
ra nhitng phuong an khong kha thi, giam quy
md quan the tang tinh hoi tu ma van dam bao
duoc tinh t6i wu cia két qua. Voi nha may
bdn t6 may, thuat toan mat 38,45 s dé hoi tu
sau 136 vong liap. Két qua twong ty nhu
phuong phap truyén théng da dugc chay thir.
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