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1. TONG QUAN TAI CAU TRUC

Theo théng ké cua dién luc Viét Nam thi téng cong suit tén that 1& 10 — 15% dién nang san
XUt ra, trong d6 ton hao trén duong day tir 3 — 5%. Vi vay luong dién ton that trén duong day
phan phdi cé giatri 16n so vai tong ton that dién nang.

Qua thdng ké trén ta thiy ring viéc giam ton that cho mang phan phéi 1a viéc lam rat co y
nghia, vi chi can giam di 1% ton that dién nang thi ciing 6 giatri rat I6n. Viéc giam ton that dién
nang gop phan |am gia thanh dién niang ha, va dan dén ha gia thanh cac san phim khéc c6 st
dung dién dé san xuat ra sain pham d6 va thic day kinh té phét trién, nhu cau phuc vu dan sinh
ngdy cang cao. Tuy nhién khdng phai viéc giam duoc toi thicu ton that dién nang khdng phai Itc
nao ciing dong nghia véi viéc dat duoc két qua cao trong viéc van hanh kinh té mang phan phdi.
N6 tiy thudc vao cac dic diém riéng caa mang phan phdi d6. Nhu vay, giam t6n that dién nang
trong mang phan phéi 1a 1 phan cia bai toan chung nang cao tinh kinh té trong van hanh mang
phan phoi.

Trong mang phan phdi dién, tai trén mang phan phdi dién ngay cang ting nhung su gia ting
tai phai nam trong gidi han cho phép, trong khi d6 ciu tric cua mang lai khdng thay dbi. Tir d6 s
lam cho ton that caa mang phan phéi dién ting 1én néu cau tric mang van giit nguyén. Mudn
giam ton that nguoi ta s& dung cac phuong phdp nhu: dat tu bu tai cac vi tri thich hop, céi tao lai
ludi dién... nhung néu 1am nhu thé s doi hoi phai can dau tu rat nhidu ma hiéu qua giam ton that
dién nang Ial khéng dang ké. Vi vay, khi tdi tang trong gisi han cho phép cua mang phan phdi, ta
c6 thé dung phuong phap ta cau tric dé lam giam ton that trén duong day. CO rat nhleu phuong
phép dé tai ciu tric trén lusi phan phol dé ton thit 1& nho nhit nhu: phuong phap cb dién nhung
lai khdng dlng trong mang phan pho| thuc té do khdng gian nghiém 16n s mat nhiéu thoi gian
cho viéc tim kiém cau tric ti uu. Gan day nguoi ta p dung céc phuong phép nhan tao nhu: giai
thuat Heuristic[1], giai thuat mo phong Luyén Kim(SA)[2] d& dugc ap dung trong cac luan van
truéc nhung do tin cdy dé tim kiém ciu trdc tdi vu khdng cao. Bai b&o nay s3 4p dung giai thuat
Gen di truyén (GA) [3], [4] va giai thuat Kién (ACS) [5], [6], [7] dé giai bai toan tai ciu tric
cho mang phan phdi dién

2. GIOI THIEU MO HINH PAC TRUNG CUA MANG PHAN PHOI

Mang phan phéi dic trung |a mang vong nhung van hanh hé cé nghia la mang van hanh phai
lamang hinh tia. Van dé tiép theo la phai déng mé c&c khéa trong mdi vong seo cho ton that trén
mang phan pho| dac trung la nho nhat. Bé 1am duoc diéu ndy ta cin phai cd ham muc tiéu dé co
thé tim kiém cau tric cho ton that nho nhit.

Ham muc tiéu cua bai todn tai ciu tric cho mang phan phdi 3 pha dic trung:
Ploss(k) = én RI.
b=1
Vacéc diéu kién rang bugc:
Di¢n &p 16n nhét tai cacnati: V, - V™ £0
Pién ap nho nhit tai c&c nati: V™ - V. £0

Dong di¢n 16n nhat trén cac nhanh bl B: 1, - 1™ £0
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Tuy nhién néu chi c6 ham muc tiéu khong thi sz khong tim duoc cu tric toi uu. vi vy, tass
duara céc giai thuat di truyén vagiai thuat kién dé co thé tim kiém cau trdc toi wu trong thoi gian
nhanh nhat.

3. GIAI THUAT DI TRUYEN (GA)

Tu tuéng chinh cua giai thuat di truyén 1a ban dau phét sinh ra 1 Idc nhiéu 1oi giai khac nhau
song song. Sau dd nhiing 161 gidi duoc tao ra, chon nhirng 161 gidi tt nhat dé 1am co so phét sinh
ranhirng |01 giai sau véi nguyén tic ‘cang vé sau’ cang tot hon. Quatrinh d6 cir tiép dién cho dén
khi tim duoc 1oi giai téi wu trong thoi gian cho phép. Muc tiéu chinh cua giai thuat di truyén
khéng nham dwaraloi giai chinh xéc ma dwaraloi giai tuong déi chinh xéc trong thoi gian cho
phép. Giai thuat di truyén tuy dya trén tinh ngau nhién nhung ngau nhién c6 su diéu khién. Giai
thuat ndy thich hop cho viéc tim kiém céc bai toan co khdng gian nghiém Ion nhu: bai todn tim
kiém mat ma khéa co 30 chir sb... Bén canh d6, bai todn té ciu trdc mang phan phdi dién vai sb
lwong khoa vé cting 16n nén khdng gian nghiém cia bai todn ndy rat 16n, bai toan ndy doi hoi phai
tim ra dugc cau tric tdi wu trong thoi gian nhanh nhat. Tir y twong va dac diém cia giai thuat di
truyén, tanhan xét giai thuat ndy rat thich hop dé giai bai toan téi ciu trdc.

Céc budc quan trong trong viéc &p dung giai thuat di truyén vao bai todn tai cau truc:

- Budc 1: chonra 1 sd ciu trdc ngau nhién cd thé tim dugc trong mang phan phéi dién.

- Budc 2: ki hiéu céac khoa déng (sectionalize switches) trong mang phan phéi 1a 0; cac khéa
thuong me (tie switches) 1a 1.

- Budc 3: tim hé s thich nghi vaham muc tiéu cho tirng ciu tric ¢4 duoc tao ra ban dau.

- Budc 4: chon radugc cau tric tot nhat dya vao ham muyc tiéu (trinh bay ¢ 11), tiép theo dem
cAu trdc ndy thay d6i 16 vi tri hay con goi ladot bién dé tao ra ciu trdc mai.

Céc cong thuc dé tinh todn dot bién Bnp'(gen) = Bnp(gen) + S* k* delta

Trong d6 Bnp: chudi nhi phan tao raangau nhién

Bnp’: chudi nhi phan tao rado d6t bién
ST (-1, 1) véi cling xéc sudt GGAP dot bién:K: giatri ngau nhién1 (1, PRECI)

8 1
delta=g aj*?

j=1
a; : Tung vi tri khda dong m¢ dé dugc ma hoa thanh chudi nhi phan (0 or 1)

- Buéc 5: tinh céc hé sb thich nghi va ham muc tiéu cho c&c ciu trdc vira méi tao ra, valoai
bo céc cAu tric cd ham muc tiéu nho hon.

- Buéc 6: néu chua hét thoi gian cho phép thi 1ap lai budc 4 dé tim ciu tric mai.

- Budc 7: néu thoi gian cho phép cham dut thi dirng chuong trinh tim kiém va béo céo két
qua tinh duoc.

4. GIAl THUAT KIEN

Ban dau, sd con kién bét dau tir t6 kién dé di tim duong dén noi co thie an. Tir t6 kién s3 co
rat nhiéu con duong khéac nhau dé di dén noi ¢6 thirc an, nén 1 con kién s chon ngau nhién mot
con dudng di dén noi ¢6 thire an. Quan sét 10ai kién, nguoi ta nhan thiy ching tim kiém nhau dua
v&o dau chan ma ching dé lai trén duong di (hay con goi 1a ddu chan kién dé lai). Sau 1 thoi gian
lwong dau chan (pheromone) cia mdi chiang duong sé khac nhau. Do sy tich lily diu chan cia
mbi chiang duong ciing khac nhau dong thoi voi s bay hoi ciia dau chan ¢ doan duong kién it di.
Sy khéc nhau ndy s3 anh huong dén sy di chuyén cua nhitng con kién sau di trén mdi doan
duong. Néu diu chan dé lai trén duong di nhiéu thi s8 c6 kha nang thu hit céc con kién khéc di
chuyén trén duong di d6, nhitng chang duong con lai do khéng thu hit dwoc lugng kién di chuyén
s3 ¢6 xu huéng bay hoi diu chan sau 1 thoi gian qui dinh. Didu dic biét trong cach hanh xu |oai
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kién 1& lugng dau chan trén duong di cd sy tich lily cang 16n thi ciing ddng nghia véi viéc doan
duong d6 1a ngan nhét tir t6 kién dén noi co thic an (xem hinh 1). Tir khi Giai thuat kién tro
thanh 1 1y thuyét viing chéc trong viéc giai cac bai toan tim kiém tbi wu todn cuc d c6 nhiéu tng
dung thuc té cho giai thuat ndy nhu: tim kiém céc trang wed cin tim trén mang, ké hoach sip xép
thoi khda biéu cho céc y téa trong bénh vién, cach hinh thanh cac mau khéc nhau dya vao cac mau
tiéu chuan c6 sin, tim kiém duong di toi vu cho nhitng nguoi |18 xe hoi... n6i tém lai phuong
phap nay duara dé giai quyét cac bai toan cd khdng gian nghiém lon dé tim raloi giai c6 nghiém
|atéi vu nhit trong khéng gian nghiém dé véi thoi gian cho phép hay khong timra cAu tric tdi vu
hon thi dirng. Phuong phap nay ciing rat thich hop dé giai bai todn tai cau trdc dé co thé tim ra
trong céc cau trdc c6 thé cia mang phan phdi ¢6 1 cau tric c6 cdng suat ton that 1a nho nhat.
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Hinh 1.Vi dy giai thuat kién (ACS)

Céc budc dé tao ragiai thuat kién &p dung cho bai toan téi cau:

Budc 1: 186 cau tric cia mang phan phdi s3 duoc tao ra ban dau

Budc 2: mdi cau triic tugng trung cho doan duong di ma kién dadi ndy s¢ duoc tinh toan ham
muc tiéu (xem & phan 1)

Budc 3: mdi cau triic ndy s& dwoc cip nhat vao ma tran dau chan (ban dau cac ma tran dau
chén nay s¢ bang nhau) theo cong thirc 4.1

T+ =T (k) + 2 4.)

ploss(k)

T, (k) : Dau chan cuakién trén ching duong xy ciiacon kién thir i x vacon kiénthir jTy, &
lan lap thu i.

Q: giatri hang sb ;r : Xé&c suat bay hoi diu chan cua nhitng con kién di qua dé lai

T;” (0) : D4u chan ban diu duoc tao racho mdi doan duong.

Sau khi céc cAu triic ban dau tao ra da cap nhat vao matran dau chén, ta sg chon ra dwoc cau
trdc tot nhat trong so ca&c cau truc ban dau, cac cau trdc con lai thi tas€ lam bay hoi dau chan cua
céc cau trdc nay bang cong thirc 4.2 :

T|jxy(k +D=r *Tijxy (k) +Tijxy (0) (4.2)

Budc 4: dya vao ma tran diu chan ta s3 xdy dung duoc danh séch céc ciu tric duoc chon
theo céc cong thirc 4.3

fr=——;il x; (4.3)
Tmax

T, : Cuong d dau chan 16n nht cua hang thir iT X;
T . Cuong d6 diu chan I6n nhat cia matran dau chan,

f " kha ning d6ng m& ctia céc khoa trong tirng vong, giatri nay 1 [0, 1.
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Budc 5: néu thoi gian cho phép van con va céc cau tric chon van con thi taquay lai bugc 2.
Buéc 6: néu thoi gian cho phép cham dut hay ciu tric duoc chon khong con thi ta dimg
chuong trinh va xuat ra két qua.
4. KET QUA KHAO SAT
Mang phan phéi dic trung c6 3 ngudn, 13 diém tai va 16 dao céach ly duoc trinh bay ¢ hinh 2.
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Hinh 2.Mang phan phéi dic trung 3 PHA
Bang 1. Két qua khao sét Giai thuat GA:

Chay lan 1 2 3 4
Ton that(MW) 3.9913 3.8653 3.8653 3.8653
S6 lan lap 60 60 60 60

Chay chuong trinh giai thut di truyén véi MAXGEN = 60, ton thét cyc ticu |a 3.8653(MW)
langhiém ciabai toan toi uu.
Bang 2. Két qua khao sét giai thuat ACS

Lan 1 2 3
CSton that (MW) 3.8653 3.8653 3.8653
S6 1an lap 40 38 32

Két qua cong suat ton that trong 3 l1an chay 1a 3.8653 (MW). Chuong trinh giai thuat kién tim
kiém to hop téi uu co dua vao matran diu chan chay tuong ddi 6n dinh.

Do chuong chinh ACS phu thudc vao s ciu tric tao ra ban dau dé co thé xéc dinh duoc danh
séch céc ciu trac dugc chon. Nén s& mat nhiéu thoi gian dé chay chwong trinh tim ham muc tiéu
cho céc cAu tric ban dau dugc tao ra. Trong khi d6 trong mang phan phéi dién nguoi van hanh cé
thé xéc dinh dugc céc vi tri khda ¢ dau ngudn thuong cd kha ning déng mo rat nho vi khi binh
thuong céc khéa diu ngudn ma ra sg 1am cho ton that trén mang phan phdi tang 1&n chi trir khi co
sir ¢b thi cac khéa ndy moi mé. Tir suy luan nhu vy, ta tu héi tai sao khéng tao ra 1 ham danh
giakha niang dong mé cua céc khéa trong tirng vong nhu dA trinh bay ¢ phan I1 dé co thé 1am cho
thoi2 gian tim kiém cau tric téi wu nhanh hon ma khéng can phai tao ra sb cu tric ban dau. Tir
d6 ta co thé xay dung kha niang tham gia déng mé caa céc khéa hay con goi |a ham member ship
of switches dwa vao kinh nghiém cia nguoi van hanh. Dan dén co thé xéc dinh dugc danh séch
cau tric duoc chon |am cho thoi gian tim kiém s nhanh hon. Cac ham membership of switches
c6 thé c6 rat nhidu hinh khac nhau nhu hinh tam giéc, hinh thang...

Khao sét két qua:

Hinh thang Hinh tam giac
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Bang 3.Két qua khao sét giai thuat ACS cai tién

Lan 1 2
CSton that (MW) 3.8653 | 3.8653
S5 lanlap 14 2

Trong chuong trinh giai thuat Kién cai tién tim t6 hop t6i wu thi két qua c6 membership hinh
thanh hoi tu cham hon so véi membership hinh tam gidc nhung ca hai déu c6 cong suat ton that |a
3.8653(MW) xem bang 4.2. Vay chuong trinh x&y dung membership of switches hinh thang va
hinh tam giéc dwa vao kinh nghiém nguoi van hanh chay 6n dinh.

NGi tém lai, giai thuat ACSvaACS cii tién tot hon giai thuat di truyén vé khong gian nghiém
trong bai toan tim kiém t6 hop t6i wu cua mang phan phdi 3 PHA dic trung. Bdng thoi 2 giai
thuat ndy sb lan lap vathoi gian, do tin cay dé tim kiém céc to hop ti wu cia mang phan phdi dic
trung cd kha thi. Vi vay 2 giai thuat ndy co thé ang dung dé tim kiém t5 hop ti wu cho mang
phan phéi [6n hon.

Mot két qua khéc cua chuong trinh @ng dung cho 1 phét tuyén caabién Luc TpHCM:

Bing 4. So sanh két qua cua céc giai thuat khéc nhau

Giai thuat ACSciitién | ACS GA Heuristic | Luyén kim(SA)
S6 lan lap (max) 3 6 18 3 52

CS ton that(MW) 0.0284 0.0284 | 0.0284 | 0.0298 0.0284

Do tin cay tim kiém (%) 100 95 90 70 80

5.KET LUAN CHUNG

Giai thuat Kién (ACS) két hop vei kinh nghiém nguoi van hanh xay dwng ham membership
of switches dé giai quyét bai toan tai cAu trdc cho mang phan phdi dién tim kiém ra ciu trdc tdi
uu trong thoi gian nhanh hon va cé do tin cay tim kiém cao hon so véi céc giai thuat GA, SA,
HERISTIC. Tuy nhién, do thoi gian Iam luan van cd giéi han nén giai thuat ndy con rat nhidu han
ché chi c6 thé 4p dung vao mang dién phan phdi c6 sb nit va co dao céach ly tir 100 trd lai. Vi vay,
céc luan van sau c6 thé phét trién tiép va cai tién giai thuat ndy cho hoan chinh dé c6 thé &p dung
vao mang dién thuc té véi sd lugng nit vadao céach ly lon.

TAI LIEU THAM KHAO
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