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TOM TAT
Mot trong nhitng bai todn kinh té — kjj thudt quan trong trong hé thong dién la xdc dinh cau
triic toi wu ciia mang truyén tai nham théa man muc tiéu dap ieng sw phdt trién ciia tdi dong
thoi théa man yéu cau vé phdn phéi dién an toan va kinh té.

Bai bdo dé xudt mét g dung ciia thudt todn di truyén (genetic algorithm-GA) dé xdc dinh
cdu triic mang truyén tdi toi wu cho muc dich théa man muc tiéu déap vmg sie phat trién cia
tdi dong thoi théa mén yéu cau vé phan phoi dién an toan va kinh té, véi cdc rang budc nhu:
can bang céng sudt tai cdc nit, kha nang tdi ciia dwong day, gici han géc léch dién dp ciia
dwong day, s6 lwong dwong ddy t6i da ldp dat méi gitta hai mit. Tinh chinh xdc cia gidi thudt
dwoc kiém chirng va so sanh théng qua luéi dién & [2], [5], [6], [7], [8].

Tir khéa: mang truyén tdi, quy hoach mang truyén tdi, phan bé cong sudt, thudt todn di
truyén.

ABSTRACT

One of important economic-technique problem in power systems is to determine the optimal
structure of the transmission network to satisfy the objectives that load growth and the
requirements of safe-economic electric distribution.

This paper proposed an application of genetic algorithms (genetic algorithm-GA) to
determine the optimize structure of transmission network to satisfaction meet load growth
and the requirements of an electrical distribution secure and economy, with such constraints:
power balance at the nodes, load capacity of the line, limited angle of the line voltage, the
maximum number of lines installed last between two nodes. The accuracy of the algorithm
was verified through simulation as well as comparions with other results of [2], [5], [6], [7],

[8].
Keywords: transmission network, transmission network planning, power distribution,
genetic algorithms.
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I. MO PAU

Quy hoach mang truyén tai bao gom: quy
hoach tinh va quy hoach dong. Quy hoach
tinh 12 mé rong mang truyén tai dap tng nhu
cau tai v6i chi phi thdp nhét, tir d6 dua ra
nhimg hudng dan mang tinh chi dao ddi véi
cau tric mang dién ¢ twong lai ma khong
quan tam dén cic van dé truyén tai. Quy
hoach dong dugc chia thanh nhiéu giai doan
trong d6 cac van dé truyén tai dugc quan tam,
chang han gii han on dinh, phan bd cong
suat phan khang, kha nang ngin mach. ..

Tir truée dén nay di c6 rat nhiéu phuong
phap giai khac nhau cho bai todn quy hoach
phat trién mang truyén tai: phuong phap tim
kiém, phuong phap t6i wu toan hoc... Tuy
nhién, nhitng phuong phap t6i uu truyén
thdng c6 mot s6 nhuge diém:

- Quy hoach mang truyén tai tim kiém
trong mién khong 16i, do dé sy thanh
cong cua cac phuong phap trén tuy
thudc vao diém tim kiém ban dau, nén
d6i khi qua trinh t6i wu dimg lai & giai
phap tbi wu cuc bo.

- S6 lugng duong day phai 1a s6 nguyén,
va tinh phi tuyén bai toan do d6 van dé
tr& thanh quy hoach nguyén phi tuyén
rat phtc tap lam gia ting s vong lip
cuia giai thuat toi uu va doi khi giy nén
su khong hoi tu.

Trén day 1a nhimng 1y do dé tiép tuc nghién
ctru nhitng phuong phap dua vao tri tu¢ nhan
tao. Trong bai bao nay giai thuat di truyén
dugc nghién clru, 4p dung vao quy hoach
phat trién mang truyén tai, ddy 1a céng cu
manh mé& véi cac vu diém ndi bat:

- La phuong phap tim kiém ngiu nhién

nhung c6 dinh hudng.

- Xirly song song mot tap cac 10i giai, dong
thoi c6 su trao d6i thong tin giita cac diém
trong khong gian tim kiém, vi vay giam
kha nang roi vao cuc tri dia phuong.

Bai béo tap trung van dé dwa ra cdu tric
t61 ru clia mang truyén tai — quy hoach tinh —
ma khong quan tim dén nhiing van dé truyén
tai, hay chi dung lai ¢ giai doan hinh thanh
cAu tric mang truyén tai.

Quy hoach mang truyén tai la mot nhiém
vu quan trong trong quy hoach hé thong dién.
Muc tiéu ciia quy hoach mang truyén tai la
xéc dinh cau tric t6i wu cia mang truyén tai
dap ung sy phat trién cua tai va quy hoach
ngudn phat théa min yéu cau vé phan phdi
dién an toan va kinh té. Nguyén tic co ban
ctia quy hoach mang truyén tai 13 toi wu chi
phi xdy dung va van hanh thoa man yéu cau
phan phdi dién an toan va tin cdy. Yéu cu vé
d6 tin cay bao gdm:

- Yéu cau ¢ ché d6 van hanh binh thuong,
khi thiét bi dién van hanh trong diéu
kién hoan hao thi nhing tiéu chuan van
hanh dugc bao dam. Vi duy, cong sudt
truyén tai ctia dudong day, cong suit
cua may phat, bién do dién ap, du trir
quay... ¢ trong khoang dinh murc.

- Yéu ciu & ché do van hanh khan cép,
khi thiét bi dién hong hay xuét hién sy
cd tai, yéu cau vé do tin cdy cung cip
dién dugc théa man.

Chi phi mang truyén tai bao gom chi phi
thiét b truyén tai va bién ap va chi phi van
hanh thiét bi, dong thoi khi quy hoach phai
tinh dén gia thoi thuc cia von dau tu.

D¢ giai quyét nhimng khé khin trén, quy
hoach mang dugc chia thanh hai giai doan:
giai doan hinh thanh ciu tric mang va giai
doan d4nh gia cdu tric mang truyén tai.

Nhiém vy cua giai doan hinh thanh cau
truc mang truyén tai 1a xac dinh mot hoac
mot vai cdu trac ¢ chi phi dau tu nho thoa
mén yéu cau truyeén tai cong suat, dong thoi
théa man kha ning tai cia duong day. Hién
nay, quy hoach phat trién mang truyén tai
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thuong duoc thuc hién dya vao kinh nghiém.
Su gia tang kich thudc va quy mod cua hé
thong dién, din dén viéc ap dung may tinh dé
tu dong quy hoach mang truyén tai. Phuong
phap nay co thé két hop k¥ thuat hién co, ty
1¢ kinh té va phuong phép t6i uu dé xac dinh
mét clu tric mang tdt hon, tir d6 cai thién
chat luong va tdc dd quy hoach mang truyén
tai. Tuy nhién, quy hoach mang truyén tai
dang & giai doan phat trién, no khong thé
thay thé hoan toan cho nhimg ngudi thuc
hién quy hoach trong viéc ra quyét dinh.

Nhi¢m vu cua giai doan danh gia cAu tric
mang truyén tai 1a danh gia tong thé vé kinh
té va ky thuat cua cAu trac mang da duoc
thanh 1ap, bao gdm phén bd cong suit, phan
tich 6n dinh, kha nang ngén mach, do tin cdy
va tinh toan kinh té, va dua ra ciu trac tdi uvu
cubi cung. Trong giai doan danh gia, cu triic
cuia mang co thé duoc cai thién bfmg cach su
dung nhiing thong tin dat duogc tir qua trinh
tinh toan.

Quy hoach tinh chi quan tdm céu trac
mang & tuong lai va khoéng quan tim dén
nhimg van dé truyén tai, khong xem xét khi
nao lip dit duong diy méi. Quy hoach dong
dugc chia thanh nhiéu giai doan quy hoach
va trong mdi giai doan nhimng van d& truyén
tai dugc quan tam hay quy hoach dong phai
tra 1oi cau hoi duong day moi duoc lap dat &
dau va khi nao thi lap dat.

Quy hoach phai xem xét van d& lua chon
cap dién ap, c6 hay khong sir dung truyén tai
mot chiéu va nhitng van dé khac. Chon lya
cap dién ap, két hop truyén tai xoay chiéu va
mot chiéu 1a mot van dé phirc tap, khong chi
dua trén su phat trién, phan bd tai va mang
truyén tai hién hitu ma con dua trén nhitng
nhan t6 nhu sy phat trién cta nén kinh té
quéc dan va kha nang san xuét thiét bi dién,
va viéc phan anh nhiing nhan t nay vao mo
hinh quy hoach 13 hét stic kho khan. Vi vay,

trong thuc té, cau tric mang dugc nghién
cuu & mot cap di¢én ap cho trude.

I1. MO HINH TOAN HQC

2.1 M6 hinh ham muc tiéu
Ham muc tiéu cuc tiéu chi phi lép dat
duong day méi va chi phi cat giam tai:

J= Z Ciyny + Z Cq Py = min

Trong do
P i cur Paicur CONg SUAL tai bi cit giam tai nut i.
Cc;Ce; chi phi cat giam cong sudt tai tai nit i.
Cy3;Cys; chi phi 1ap dit duong day gita hai niti vaj.
C;;Cy; s6 lugng dudng day gitra hai nat i va j.
2.2 M6 hinh rang budc

a. Cin bang cong sudt tai cdc nit

P+ Py -P-YB.O,=0

gl dicur

b. Kha nang tdi cua dwong ddy
[P.| <[P

k max

¢ Gioi han goc léch dién dap cia duong ddy
|6, [<90°

d. S6 lwong dwong day t6i da lip dit méi
giita hai nut i va j

0 Snij <n.,

— "ijmax

Trong do

P; P;; cong sudt may phat tai nat i.

PP, cong suit tai tai nut i.

P, P, cong suit truyén tai trén dudng day k.

Py maxPimax kha nang truyén tii cong
sudt ciia dudng day k.

6.6

ij -ij

_1
Bij X
ij

goc 1éch dién ap gitra 2 nit i va j (rad).

X, cam khang ctia duong day.
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III. GIAI THUAT

GA 1a ky thuat chung giup giai quyét
van dé — bai toan bang cach mé phong sy
tién hoa cta con ngudi hay cua sinh vat noi
chung trong diéu kién quy dinh sin ctia moi
truong. Cac thong sb ctia bai toan s& dugc
chuyén doi va biéu dién lai dudi dang cac
chudi nhi phan. Cac thong s6 nay c6 thé 1a
cac bién cua mdt ham hodc hé sd cua mot
biéu thirc toan hoc. Nguoi ta goi cac chudi
bit nay 12 ma gen Gng v&i mbi ca thé, cac gen
déu c6 cung chiéu dai va mot 10i giai s& duoc
quy dinh bang gen cta c4 thé do.

Chuyén bai toan c6 rang budc
thanh bai toan khong rang budc

Ma hoa 16i gidi
Khai tao quan thé

I

Xac dinh gia tri ham muc tiéu
Xac dinh d6 thich nghi

{

Thuc hién cac phép di truyén
(chon log, lai tao, dét bién)

f

Thoa diéu kién ngung 138

Sai

bung

Ban dau, ta s& phat sinh mdt $b luong 16n,
gidi han céc ca thé c6 gen ngdu nhién — nghia
1a phat sinh mot tap hop cac chudi bit ngau
nhién. Tap cac ca thé nay duoc goi 13 quan

thé ban dau. Sau do xac dinh mot gia tri goi
12 do thich nghi. Vi phat sinh ngau nhién nén
d6 thich cua cac ca thé trong quan thé ban
dau 1a khong xac dinh.

Dé cai thién tinh thich nghi cta quan thé,
ngudi ta tim cach tao ra quan thé méi. Co hai
thao téc thyc hién trén thé hé hién tai dé tao
ra mot thé hé khac v6i do thich nghi tt hon.

Thao tac dau tién 13 sao chép nguyén miu
mot nhom céc cé thé tét tir thé hé trude rdi
dua sang thé hé sau. Thao tac nay dam bao
do thich nghi cua thé hé sau ludén duoc gilr
& mot mirc d6 hop 1y. Cac ca thé duoc chon
thong thudng 1a cac ca thé c6 do thich nghi
cao nhit.

Thao tac tht hai 1a tao cac ca thé méi
bang cach thuc hién cac thao tic sinh san
trén mot s6 ca thé duoc chon tir thé hé trude,
thong thuong ciing 1 nhiing cé thé co do
thich nghi cao. C6 hai loai thao tac sinh san:
mét 14 lai tao, hai 12 dot bién. Trong thao tac
lai tao, tir gen ctia 2 ca thé dugc chon trong
thé hé trude s& duoc phéi hop voi nhau dé
tao thanh 2 gen moi.

Thao tac chon loc va lai tao gitp tao ra thé
hé sau. Tuy nhién, nhiéu khi do thé hé khai
tao ban dau c6 dic tinh chua phong phu va
chua phii hop nén céc ca thé khong rai déu
duogc hét khong gian cua bai toan. Tir d6, kho
tac dot bién s& giup giai quyét dugc van dé
nay. D6 1a sy bién ddi ngiu nhién mot hoic
nhiéu thanh phan gen ctia mot c4 thé ¢ thé hé
trudc tao ra mot ca thé hoan toan mai & thé
hé sau. Nhung thao tdc nay chi dugc phép
xay ra v6i tan suat rat thap, vi thao tic nay c6
thé gdy x40 tron va 1am mat di nhitng ca thé
da chon loc va lai tao c6 tinh thich nghi cao,
dan dén thuat toan khong con hiéu qua.

Thé hé méi duoc tao ra lai duoc xur 1y
nhu thé hé trude: xac dinh do thich nghi va
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tao thé hé méi, cho dén khi c6 mot c4 thé
dat dugc giai phap mong mudn hoic dat dén
thoi gian gioi han.

IV. UNG DUNG GIAI THUAT DI
TRUYEN CHO BAI TOAN QUY
HOACH PHAT TRIEN MANG
TRUYEN TAI 6 NUT

Mang truyén tai gdm 6 nut [2], [5], [6],
[7], [8], cong sudt may phat va cong suat tai
duogc cho ¢ bang 4.1 va thong sb duong day
dugc cho & bang 4.2. Cong suit may phat tai
cac nut 3, 6 1a hang sb: P3P3=310.605MW,
P.P.=299.395MW, nut 1 1a nut can béng.
Nt 6 14 nha may phat dién méi s& duoc ndi
vao mang truyén tai, vi vdy mang truyén tai
hién hitu khong ton tai duong day ndi giira
nat 6 téi bat ky nit ndo trong mang. Ban dau
cong sudt may phat cung cap cho tai thiéu
299.395MW. Trong truong hop xiu nhat
cong sudt do may phat & nat 3 cung cip la
240MW do gidi han kha nang tai cua duong
day, vi vy cong suit cung cap cho tai thiéu
370MW thay vi 299.395MW. S¢ lugng tdi
da duong day lap dat méi gitta 2 nat da ton
tai duong day 1a 3, va giira 2 nit chua ton tai
duong day 1a 4. Ap dung giai thuat di truyén
xac dinh ciu trac t6i vu ciia mang truyén tai
O tuong lai.

160

(®
?
Ps

Hinh 4.1 Mang truyén tai hién hitu.

Bang 4.1 Céng sudt mdy phat
va cong sudt tdi tai cdc nut.

Bus Cong suit Cong suit
may phat (MW) tai (MW)
1 150 80
2 0 240
3 310.605 40
4 0 160
5 0 240
6 299.395 0

Bang 4.2 Théng sé dwong day.

Kha Chi
v | Bus nan phi
13'1-’“ ~bus X ts?lig dau tu

MW) | (MS)
1 1-2 | 0| 040 100 40
2 1-3 | 0| 038 100 38
3 1-4 | 0 | 0.60 80 60
4 1-5 | 0| 020 100 20
5 1-6 | 0 | 0.68 70 68
6 2-3 | 0| 0.20 100 20
7 2-4 | 0 | 040 100 40
8 2-5 10 | 031 100 31
9 2-6 | 0 | 030 100 30
10 | 3—4 | 0 | 0.59 82 59
11 3-5 10020 100 20
12 | 3-6 | 0 | 048 100 48
13 | 4-5 1] 0 | 0.63 75 63
14 | 4-6 | 0 | 030 100 30
15 | 5-6 | 0 | 0.61 78 61
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4.1 Phwong phép biéu dién gen

Dbi véi bai toan quy hoach mang truyén
tai mdi c4 thé s& biéu dién mot giai phap, ng-
hia 1a kich thuéc mdi ca thé s& phu hop véi
sO nhanh ciia mang truyén tai. Gia tri mdi
gen trong mdi c4 thé phu hop véi sd luong
duong day méi duoc lap dat.

Vi du

gen
29 30 31 32
=] 1] 2] 0] T
Cd thé

gid tri gen

4.2 Thanh lap bai toan

Vi PgieurPaicur 12 bién trang thai khong
thé x4c dinh trudc khi tinh toan phan bd cong
sut, nén thanh phan nay c6 mat trong ham
muc tiéu s€ tao kho khan cho qué trinh tinh
toan. Vi vy, trong bai toan nay Pg; .. Paicur
s€ khong duoc biéu dién mot cach rd rang,
ma sé& duoc biéu dién thong qua kha ning
truyén tai ciia duong day. Bai toan tro thanh:

Ham muc tiéu cue tiéu chi phi lip dat
dwong day méi
J=>'C.;n,

Rang bugc
P,~P,~>B,0,=0
‘Pk‘ < ‘Pkmax

0, <90°

0<n,<n

ijmax

Dé c6 thé ap dung thuat toan di truyén,
bai todn quy hoach véi cac rang budc ¢ trén
dugc dua vé bai toan khong rang budc bang
cach thém ham phat vao ham muc tiéu.

Ham muc tiéu méi c6 dang nhu sau

_90)+ Z:ukqpk ‘ - Pkmax )
= min

J=YCym+ Y216,
+30,

P,-P,-Y B0,

Trong do
A hé sb phat dbi voi rang budc gisi han
gbc l¢éch dién ap.
i hé s6 phat d6i véi rang budc kha ning
tai cua duong day.
n hé sé phat ddi véi rang budc can bang
cong sudt tai cac nit.

4.3 Két qua quy hoach mang truyén tai
[2] [S1 6] [7] [8]

(1%100)

99 |
140 (1x80)
T100(1x100)
® - ®
T 300 (3x100)
300 240

Hinh 4.2 Mang truyén tdi
sau khi quy hoach.
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4.4 Két qua GA

240 150
68 (1x100)
‘_

1721/ @x100)

(1x100)

99 |
140 (1%80)
T100(1x100)
® - ®
T 300 (@3x100)
300 240

Hinh 4.3 Mang truyén tai
sau khi thuc thi chuong trinh GA.

4.5 Tém tit két qua

[2] 5]
Phwong phap [6] [7] GA
[8]
Cau triic mang truyén Hinh Hinh
tai 4.2 4.3
Chi phi dau tu lap dat
110 110
duong day mai (MS$)
TAI LIEU THAM KHAO

V. KET LUAN

Bai bao tng dung giai thuat di truyén cho
bai toan quy hoach phat trién mang truyén
tai 6 nut co 17 bién diéu khién 61 rang budc.
Két qua dat dugc cho thay véi kha ning
manh mé va linh hoat, giai thuat di truyén cod
thé dam bao giai quyét tét dep cac bai toan
phuc tap hon.

DPé co6 dugc nhimg chon lya thich hop
phuong phap xac dinh d6 phu hop, cac thong
s6 diéu khién, cac toan tir di truyén va cac hé
sO phat, tac gia da phai thir nghiém va kiém
tra rat nhidu lan, diéu nay doi hoi khong it
thoi gian va cong strc. Day chinh la nhiing
han ché cua giai thuat di truyén.

Tuy nhién, néu kich thudc quan thé va
xac suat dot bién co gia tri nho thi sy két hop
trén c6 thé din dén 10i giai t6i wu cuc bo.
Diéu nay co thé duoc khic phuc bang cach
tang kich thudc quan thé, va ting gia tri xac
sudt dot bién ciing chinh 1a ting sy da dang
cho quan thé.

Bai bdo da xay dung dugc giai thuat chi
tiét va hang loat cac ham can thiét dé ap
dung cho bai toan quy hoach phat trién mang
truyén tai.
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