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TOM TAT
Bai bao trinh bay phuong phap xac dinh cau hinh khong dbi cua ludi dién phéan phdi nham
giam ton that cong suat. Phuong phap dé xuat dugc tinh toan dwa vao cong suét trung binh ciia
d6 thi phu tai va ap dung giai thuat di :[ruyen GA cai tlel} dé tinh toan. Két qua cua tinh toan
trén lugi dién phén phoi 33 nut cho thay phuong phap d¢ xuat c6 kha nang giai bai toan xac
dinh cau hinh khong doi ctua ludi dién phan phoi nham giam ton that dién nang.
Tur khéa: Ludi dién phan phoi, ton that dién nang, gidi thut di truyén, tai cAu hinh lu6i dién
phéan phoi.

ABSTRACT
This article presents the method of determining the constant configuration of the distribution
grid to reduce power losses. The proposed method was calculated based on the mean load of
the load graph and the application of an improved GA algorithm for computation. The results
of the calculation on the 33-node distribution grid show that the proposed method is capable of
solving the problem of determining the constant configuration of the distribution grid in order
to reduce the power loss.
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1. Giéi thi¢u

Nhiéu ludi dién phan phéi hién nay khong
c6 kha ning dong cat nhiéu lan trong thoi
gian khao st (trong ngdy) do chi chi chuyén
tai qua 1on so véi mirc giam ton that ning
luong. Bé giam chi phi van hanh va tranh giy
mat dién khi chuyén tai, cac diéu do vién chi
cho phép thay d6i cau trac lugi khi that can
thiét nhu: chong qua tai, tai cAu tric dé khoi
phuc ludi sau sy 0. Vi vay, muc ti€u diéu
kién ludi dién trong trueong hop nay la: Xac
dinh ciu tric ludi khong thay d6i trong sudt
thoi gian khao sat c6 ton that nang luong bé
nhit. Thoi gian khéo sat c¢6 thé 1a trong mot
ngdy, trong tuan, trong thang, trong mua...
Pay chinh 14 1y do xuat hién bai toan 2 trong
van hanh ludi dién phan phdi. Pa c6 nhiéu
nghién ctu giai quyét bai toan nay [4-8]
nhung nghién ctru cua Taleski [4] dugc xem
la day du hon ca. Tuy nhién, giai thuat cta
Taleski con qua phtc tap trong viéc cong don
d6 thi dé tinh do giam AA cho mdi vong lap
do sur dung giai thuat giam AP cua Civanlar
[5]. V& thong sd phu tai, gidi thuat nay doi
hoi cac gid tri monent bac 1 va bac 2 cua dd
thi phu tai. Dé c6 duoc cac thong sé nay can
phai tién hanh xac dinh d6 thi phu tai cua
ting tai trén ludi dién phan phéi. Day la cong
viéc doi hoi nhiéu thoi gian khao sat, lap dat

thiét bi do dac, khong phu hop voi diéu kién
va hoan canh hién tai cua ludi dién phan phéi.
Trong thuc té, khi van hanh ludi dién phan
phéi & Viét Nam hodc ca & mot sd nude cong
nghiép tién tién, chi phi chuyén tai (déng va
m¢& cac khoa dién) khé 16n nén thuong dugc
chon phuong an chi thay d6i cau truc ludi
Khi:
- Phai co lap sy cb va tai cdu hinh uoi
chéng qua tai lu6i, may bién thé nguon
- Muc giam ton that nang lugng it nhat da
bu dép cac chi phi chuyén tai.

Vi nhitng luéi dién nay, dé giam chi phi
van hanh va tranh gy mat dién khi chuyén
tai, cac diéu do vién chi cho phép thay doi
cau trac ludi cia ludi dién phan phdi khi that
can thiét nhu: chdng qua tai, tai cau tric dé
khoi phuc ludi sau sy cd. Vi vay, muc tiéu
diéu khién ludi dién phan phdi trong truong
hop nay 1a: Xac dinh cdu trac ludi dién khong
thay doi trong sudt thoi gian khao sat nham
dé ton that nang luong trén toan ludi dién bé
nhat.

Hon nita khi xudt hién thi truong dién ban
1é, du kién ap dung vao Viét Nam nam 2025
theo ké hoach ciia EVN, luc nay c6 thé xuét
hién cac may phat dién phéan tan cong suét bé
ctia cic doanh nghiép tir ngudn diezel hay
nang luong tai tao... tham gia vao qua trinh



van hanh luéi dién phan phdi. Khi d6 bai toan
tai cdu hinh lu6i dién can phai bd sung thém
yéu té tac dong ciia cac may phat dién phan
tan trén ludi dién phan phdi.
2. M0 hinh bai toan
2.1. M6 hinh toan hgc ciia bai toan

Trong chuong nay trinh bay (mg dung
phat biéu heuristic vé cong suat dang trj cia
phu tai ma khi thay gia tri nay vao cac phu tai
trén ludi dién phan phdi, bai toan xac dinh
cdu trac ludi dién phan phdi nham giam ton
thit ning luong c6 thé dung giai thuat tai cdu
trac ludi dién dé giam ton thét cong suét tac
dung dé giai quyét. Uu diém ndi bat cua phat
bleu nay 1a: Cong suit dang tri chinh 1a cong
suit trung binh cta phu tai trong thoi gian
khao sat. Cong suét trung binh cua phu tai co
thé dé dang xac dinh duoc bang cac dong hod
ghi dién tong tai may bién ap ha thé hay
thong qua hé théng cac hoa don ghi nhan vé
giao dich v6i khach hang. Phat biéu nay phu
hop vé6i didu kién thuc té Viét Nam khi ludi
dién phan phéi khong dugc trang bi day du
cac thiét bi dong cat c6 tai hién dai va hé
théng SCADA cua lu6i dién phan phdi chua
hoan chinh [14-16].
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Hinh 1. Ludi dién phéan pho| mot nguon

Xet mot luoi dién phan phdi tong quat nhu
Hinh 1, ton that cong suat cia ludi dién la:
AP:Z Piml{i + Z QimR

i=1 i=1

Véi:nla s6 nhanh ¢6 trong h¢ thong.
D6 thi phu tai cong suat tac dung va phan
khang trong thoi gian T ciia tat ca cac phu tai
trén luéi dién c6 thé chia thanh M bac ma
trong thoi khoang ty cac gia tri cong sudt tai
khong d6i. Do do, trong bic thtr m (m
=1...M), dong cong suit nhanh thir i c6 Pim,
Qim (i =1...n) khong d6i. Khi d6 luéi dién co
ton that ning luong AA cua ludi dién trong

M r
thoi gian khao sat T (T= ng ) dugc viét nhu
m=

().
M M
AA= YAP it = 2 [ZleR ]t +Y [Zle IJ m
m=l m=I\i=1 m=I\i=]
Gia thiét ring c6 thé bom vao va riit ra
cac luong cong suat khong thay doi trong thoi

gian khao sét vao nhanh c6 khoa mo MN; la
P1 va Qj (j = 1...K). Khi do, bai toan xac dinh
cau trac 1110’1 dlen khong doi co6 AA bé nhit
trong thoi gian khdo sat tré thanh bai toan xac
dinh cdc dong cong sut PivaQj(j=1...K)
dé ham sd AA tai (3) bé nhat

AA:ZZ[Pim +ZAJP,} Rt

+ZZ[Q +iAjQ,-j 0 R
Xac dinh gia tri cac gia tri cong suit Pj, Q
bom vao va rit ra dé ham t6n that ning luong
AA dat cuc tiéu bang cach cho cac dao ham
riéng cua AA theo P;,Q; lan luot bﬁng 0. Xét
vong tht h — OMN;, ¢6 khod mo MNh cua
ludi dién. Bai toan xic dinh cong suat P;, Qj
dé AA bé nhét tro thanh bai toan tim PJ, Q; dé
AP bé nhat khi c6 cong suat nhanh cac nhanh
trén ludi dién phan phdi.

Xem xét biéu thie (3) va chap nhan biéu thirc
cong suat nhanh tinh gan dung nhu sau:

L L
I)i,ITl = ji: Plm va (:2i,111 = :E: (:21111
1=1 1=1

Voi: Pim ,Qim: Cong suat nhanh tht i tai
thoi diém tht m; Py, Qim: Cong suat phu tai 1
vao thoi diém thr m. Nhu vay:
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Pim Qum: COng suat phu tai 1 vao thoi diém
thir m;

P ,Q, :Cong suat trung binh cta phy tai |
trong thoi gian khao sat T.
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Nhu vay, cong suat trung binh trén nhanh
thr i cua ludi dién phan phoi co thé ti {13 xac
dinh bang cong suit trung binh cua ta rong
thoi gian khao sat. Tu do, co thé phat biéu
nhu sau: Co thé xac dinh cau triuc ludi dién

tg ¢trung binh



phan phdi giam ton that ning lugng AA bang
giai thuat tai cdu trac ludi giam AP khi cong
sudt tai cic niit tai 1a cong suit trung binh
trong thoi gian khao sat. Chimg minh trén cho
thdy khong can sir dung do thi phu tai P(t) va
Q(t) trong thoi gian khao sat dé xac dinh cau
tric ludi dién c6 AA bé nhat ma chi can st
dung p,Q, cua phu tai la du. Diéu nay co ¥
nghia rit 16n vi cac thong s6 P, Q; c6 thé xac
dinh dé dang trong thuc té thong qua cac
ddng ho do hay hé thong ghi nhan giao dich.
Ham muc tiéu cta bai toan cuc tiéu chi
phi van hanh trén ludi dién phan phdi thong
thuong gdm co ton that cong suat:
C=Cy YL AP, X T; (8)
Trong d6, n 1a s6 lan thay doi khoa dién, AP;
|l tdn thét cdng suat do cau hinh i gay ra, T;
la khoang thoi gian van hanh bang cau hinh
i €, va Cp lan luot 1a don gia ton that ning
luong va don gia chuyén khda. Tuy nhién,
trén mot sb ludi dién phan phdi thuc té, chi
phi chuyén khéa dién quéa cao so véi chi phi
chi phi tiét kiém dwoc tir viéc giam ton that.
Hon ntra, cic khoa dién khong thé diéu khién
tir xa ciing nhu hé théng giam sat diéu khién
va thu thap dir liéu chua dugc phat trién. Két
qua 13, qua trinh thay doi trang thai khoa dién
s& dan t6i tinh trang phai ngét dién mot sb
phu tai.

Vi viy, cac nha cung cdp dién s&
khong thay doi trang thai khoa dién trong mot
khoang thoi gian dai va két qua 1a cyc tiéu chi
phi ton that nang lugng trong khi phy tai thay
ddi 1a mot muc tiéu chinh cia qua trinh tai
cu hinh luéi dién phan phdi. Bai toan cuc
tiéu chi phi van hanh tro thanh bai toan xac
dinh c4u hinh ludi dién phan phdi khong doi
trong thoi gian van hanh cho trude dé cuc tiéu
ton that ning lwong. M6 hinh bai toan tai ciu
hinh giam ton that ning lugng cé thé dugc
mo ta nhu sau:

BACK) = SM_, £ X SV R, x(m—Q’“) 9)

v?

Trong d6 AA la t6n thit nang lwong do
cau hinh lu6i dién phan phdi X gay ra. X la
tap hop vi tri cac khoa dién mo. M 1a sé
khoang thoi gian dugc chia nho trong khoang
thoi gian khao sat T. tn la khoang thoi gian
duoc chia nho mt" Nbr Ia tong sO nhanh. R;j la
dién tré cua nhanh it . Pimva Qim lan Iuot 1a
dong cong suét tac dung va phan khang trén

nhanh i tai trong khoang thoi gian ty. V; 1a
dién ap cudi nhanh i

Tuy nhién néu nhu cAu phu tai dao dong
lién tuc trong thoi gian khao sat, chdng ta
phai chia thanh nhiéu khoang thoi gian nho
hon. Khi d6, viéc tinh toan ham muc tiéu cho
m&i cau hinh ludi xem xét s& mat rat nhiéu
thoi gian do phai giai bai toan phan b cong
suit trong nhiéu lan cho mét cau hinh va qua
trinh thyc hién tai cau hinh s& phai xem xét
rat nhiéu cu hinh lu6i khac nhau. Hon nita,
do viéc trang bi cac thiét bi do dém trén nhiéu
lu6i dién phan phéi chua ddy du va dong bo
nén khéng phai ludi dién phan phdi nao ciing
c6 thé thu thap dwoc s liéu vé nhu cau phy
tai tai tung thoi diém. Vi vay, phuong phap
dé xuat sau s& giai quyét nhiing van dé con
tdn tai trén.
3. Phwong phap dé xuat
3.1. Cac budc co ban ciia thuit toan GA

Trong bai bdo nay, giai thuat dé nghi la
giai thuat di truyén (Gennetic Algorithm -
GA). Ly do cho viéc chon giai thuat GA dé
giai quyét bai toan:

+ Do ¢6 céc tinh nang nhu lai ghép, dot
bién va chon loc ma cAu hinh ludi dién phan
phéi khong tot & cac thé hé ban dau van co
thé tu ban than sinh ra dwoc cdu hinh tét hon
rat nhiéu cho cac thé hé sau. Vi vay giai thuat
GA c6 kha ning tim ra két qua tdi wu toan
cuc, trong khi cac giai thuat khac chua c6 kha
ning ching minh dugc két qua tim duogc 1a
t6t nhat trong moi céu hinh (ma thuong roi
vao cuc tri dia phuong).

+ Giai thuat phat trién da 1au nén sy hd tro
clia cic phan mém lap trinh 13 tuong ddi
manh.

Y tuéng dau tién vé tinh tién héa duoc
Rechenberg gigi thi€éu vao nam 1960 trong
cong trinh “Evolution Strategies” (cac chién
lugc tién hoa). Y tudng nidy sau d6 duoc
nhiéu nha nghién ciru phat trién. Nam 1975,
Giai thuat Gen do John Holland phat minh va
dugc phat trién boi ong cung voi cac dong
nghi¢p va nhirng sinh vién; tai li¢u “Adaption
in Natural anhd artificial Systems” (Su thich
nghi trong cac hé tu nhién va nhén tao) Xudt
ban nim 1975 di téng hop céc ket qua cua
quéa trinh nghién ctru va phat trién d6. Dén
nim 1992, John Koza di dung GA dé xay
dung cac chuong trinh giai quyét mot sd bai
todn va goi phuong phap nay la “Lap trinh
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gen”.



Ngay nay, giai thuét di truyén cang trd nén
quan trong, dac biét l1a trong linh vuc tdi wu
hoa, mot linh vuc c6 nhidu bai toan hay, duoc
mg dyung nhiéu trong thyc tién nhung thudng
kho va chua c6 giai thuat hiéu qua dé giai.
Pay la thuat toan hinh thanh tir viéc nhan xét
thé gi6i ty nhién: qua trinh tién hoa ty nhién
12 qua trinh t6i wu nhat, hoan hao nhit. Day
dugc xem nhu mot tién dé ding, khong
chtng minh duoc nhung phu hop véi thuc té
khéch quan. Tu tudng chinh cua giai thuat di
truyén 1a ban dau 1a phat sinh ra mot Iic
nhiéu 101 giai khac nhau song song. Sau do6
nhitng 101 gidi dugc tao ra, chon nhiing 161
giai tot nhat dé 1am co s phét sinh ra nhiing
101 giai sau v6i nguyén tic cang vé sau cang
t6t. Qua trinh d6 ctr tiép dién cho dén khi tim
ra 10i giai t6i wu trong thoi gian cho phép.
Muc tiéu chinh cia giai thuat di truyén khong
nham dua ra 101 giai chinh x4c ma dua ra 15
giai twong ddi chinh xéc trong thoi gian cho
phép. Giai thuat di truyen tuy dua trén tinh
ngau nhién nhung ngau nhién cé sy diéu
khién. Tinh t8i wu cta qué trinh tién héa thé
hién & chd thé hé sau bao gid ciing tot hon
(phat trién hon, hoan thién hon va phu hop
v6i moi truong hon) thé hé trude. Giai thuat
nay thich hop cho viéc tim kiém céc bai toan
c6 khong gian nghiém 16n trong khoang 30
dén 200 bién. Bén canh d6, bai toan tai cau
hinh mang phéan phdi dién véi s6 lugng khoa
vO cung lon nén khong gian nghiém cua bai
toan ndy rat 1on, bai toan nay doi hoi phai tim
ra dugc cau hinh téi wu trong thdi gian nhanh
nhét.

(1) Khoi tao: Vi cac bién diéu khién cho
trude X, chon ngau nhién mot quan thé bién
{X%, X2,..XP}rong d6 mdi ca thé X! duogc
thé hién boi mot chudi ma nhi phan. MGi
chudi bao gdbm mot sé6 ma nhi phan, va mdi
ma 12 0 hogc 1. Khi d6, mbi ca thé twong dng
voi mot gia tri ham muc tiéu f(X,), va quan

thé tuong Ung voi tap gia tri ham muyc tiéu
{f(XY), F(X2),...f(X0)}. Pit thé hé k = 0, di
chuyén dén budc tiép theo.

(2) Lya chon: Chon mot cap ca thé tir quan
thé nhu 1a mot cha me. Thong thuong, ca thé
v6i do thich nghi 16n hon c6 mot xac suit 16n
hon duoc luva chon.

(3) Ghép chéo: Ghép chéo la mot hoat
doéng quan trong trong thuat toan di truyeén.
Muc dich ctia ghép chéo, 1a dé trao ddi thong

tin hoan toan giita cac ca thé. C6 rat nhiéu
phuong phap ghep cheo, nhur ghép chéo mot
diém va ghép chéo da diém.

Thé hé cha me Thé hé con

100110 | 10000
111011 | 01101

100110 | 01101 Lai ghép mot diém

Hinh 2. Ghép chéo mot diém

(4) Dot bién: Dot bién 1a mot hoat dong
quan trong khac trong thuét toan di truyen
Cac dot bién tot s& duoc giit lai, va dot bién
x4u s& duogc loai bo. Thong thuong, cac ca thé
v6i @6 thich nghi kém thi co x4c suit dot bién
16n. Twong tu nhu ghép chéo, c6 dot bién mot
diém va da diém.

Thé hé cha me Thé hé con

v ST v
Dot bién mét diem

1101000001 1101001001

Hinh 3. Bot bién mot diém

(5) Thyc hién xong budc (2)-(4), mot
quan thé méi dugc sinh ra. Thay thé cho thé
hé cha me véi mot quﬁn thé mé&i va loai bo
mot s6 ca thé xdu. Bang cach nay, mot quan
thé cha me méi duoc hinh thanh. Tinh toan sé&
duoc ngimg lai néu cac diéu kién hoi tu dugc
thoa man. Néu khong, tré lai bude (2).
3.2. Ap dung thuit toan GA cai tién cho
bai toan tai cAu hinh cho lwéi di¢n phéan
phoi

Giai thuat di truyén (GA) dugc ép

dung cho bai toan tai cau hinh cho lu6i dién
phan phdi bang giai thuat tai cu hinh thyc té
dén nay, qua cic bai bio cua nhiéu nha
nghién ciru, cho thiy day la giai thuat manh,
ap dung duoc trén ludi dién 16n, cod nhiéu wu
diém so v6i cac giai thuat khac nho vao tinh
ning nhu lai ghép, dot bién va chon loc ma
cdu hinh luéi dién & thé hé sau ludn tot hon
thé hé trude va tranh dugc bay cuc tri dia
phuong. Trong qua trinh phat trién, giai thudt
GA da c6 cai tién trong viéc biéu dién cac
nhiém sic thé:



+ Chudi gen: Trudc day, khi méi tng dung
giai thuat di truyén vao bai toan tai cdu hinh
lu6i dién phan phdi, méi mot ciu hinh van
hanh hinh tia cia luéi dign phan phéi s& dugc
thé hién duéi dang ciu trGc chudi: "Arc
No.(1)" va "SW. No.(i) ". Trong do, "Arc
No.(i)" x4c dinh s nhanh thir i c6 chua khéa
ma, va "SW. No.(i)" xac dinh khoa dién mé
trén nhanh No.(i). DSi voi ludi dién phan
phdi 16n, n6 khong hiéu qua dé biéu din mdi
nhéanh trong chudi, bai vi nd s& rat dai. Trong
thuc té, s6 luong khoa dién mé 1a giong nhau
dé gitr cho hé thdng hinh tia trén mot cau tric
lien két ludi dién phan phéi ¢ dinh, ngay ca
khi cac vi tri m¢ khoéa dién dugc thay ddi. Vi
viy, dé ghi nhé cdu hinh hinh tia, chi can luu
¥ dén cac vi tri khda mg. Hinh 4 cho thay ludi
dién phan phdi don gian véi 5 khoa dién
thuong mo.

(a) (b)

Hinh 4. Luéi dién phan phéi don gian

Trong hinh 4 (a), vi tri cia 5 khoa
dién mé ban dau 1a 5, 8, 10, 13, va 14 xac
dinh mot cau tric hinh hinh tia. Trong hinh 4
(b), vi tri cua 5 khoa dién ban daumo 1, 4, 7,
9 va 10 xac dinh mot cAu tric hinh hinh tia.
Vi vy, dé dai dién cho mot ciu trac mang,
chi nhitng vi tri cua cac khoa dién m¢ trong -
ludi dién phan phdi can phai dugc biét. Gia
str s6 luong cac khoa di¢n thuong mo 1a No,
chiéu dai cia mot chudi gen phu thude vao sb
luong cac khoa dién mé Ng. Chudi gen cho
hinh 4(a) va (b) dugc biéu dién tuong tng
nhu sau:

‘ 0101 ‘
Khoa 3; Khoa 8;

Hinh 5. Chudi gen

RO rang sd gen trong mdi nhiém sic
thé di dwoc giam dang ké khi sir dung
phuong phap chi thé hién cac khda ma. Tuy
nhién, do st dung phuong phip ma hoa nhi
phan, nén s6 lwong gen trong mdi nhidém sic
thé van con cao do phai sir dung nhiéu gen dé
thé hién mot khda mo (nhu chudi gen & trén,
st dung gen/khéa mo). Do do, trong bai
bdonay su dung phuong phiap ma hoa thap
phan dé biéu dién khéa mo, nghia 1a mdi

1000 ‘ 1010
Khoa 10;

1101 | 1110 |
Khoa 13;

Khoa 14;

khoa m¢ sé twong ung véi mot gen trong
nhiém sic thé.
3.3. T4i c4u hinh lwéi dién phan phdi nham
giam ton that ning lwong sir dung GA

Céc budc thuc hién ap dung giai thuat
di truyén vao bai toan tai cau hinh cho luéi
dién phan phdi bang bién phap tai ciu hinh:

Bude 1: Nhap thong s6 luéi dién.

Budc 2: Khoi tao quan thé nhidm sic thé
(NST) ban dﬁu..Lu'u y, & budc nay sau khi
khéi tao quan thé NST ban dau, can chinh sira
quan thé NST bang cich gan mot gen trong
mdi NST bang véi nhanh su cd.

Budc 3: Panh gia quan thé NST bang cach
giai bai toan phan bd cong suét, tinh toan ham
muc tiéu.

Buédc 4: Thuc hién qué trinh chon loc tu
nhién dé loai bot cac NST x4u va giir lai cac
NST tbt véi ti 1€ gitr lai 1a Xkeep = 50% duoc
lwa chon bang phuwong phap x&p hang.

Budc 5: Thyc hién co ché ghép chéo don
diém thong qua viéc ghép chéo cac NST t6t
duoc giir lai sau budc 4 dé tao ra cac NST
moi lép dz‘iy vao céac vi tri NST x4u da duoc
loai khoi quan thé & budc 4.

Buge 6: Thyc hién qua trinh dot bién
thong qua qua trinh chinh stra ngau nhién mot
s0 gen trong cac NST cua quan thé m01 V0'1
xéc sudt chinh stra 13 Xy = 0.2 (20% tong s6
gen trong quan thé NST). Chinh stra quan thé
NST moi bang cach gin mot gen trong modi
NST bang véi nhanh sy cb.

Budc 7: Danh gia quan thé NST bang cach
giai bai toan phan bd cong suét, tinh toan ham
muc tiéu.

Budc 8: Lip lai budc 4 cho dén khi sd
vong lap xac dinh dat duogc.

Budc 9: Xuat két qua thyc hién 1a NST
(hay ciu hinh) c6 thé thuc hién tai cdu hinh
luoi.
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Hinh 6. Luu d6 giai thuat GA cua bai toan
4. Két qua tinh toan

Pé kiém tra kha niang ap dung cua
phuong phap dé nghi ap dung giai thuat GA
nham dé giam ton that ning luong thong qua
tai cAu hinh ludi dién phan phdi, mang dién
dugc kiém tra 13 mot ludi dién phan phdi
mang 1 ngudn, 33 nat mau cia IEEE duoc
trinh bay nhu Hinh 7. Hé thong phan phdi 1
ngudn, 33 nit mau cua IEEE, bao gom: 37
nhéanh, 32 phéan doan chuyén mach va 5 khoa
dién. Thong sb cua ludi dién duoc trinh bay ¢
Bang 1 va so dd don tuyén dugc trinh bay
trong Hinh 7.
Ludi gdm c6 5 mach vong bao gom:
Vong1=[234567 181920 33]; Vong 2 =
[9101112131434];vong3=[234567
8910111819202135];Vong4=[6789
10 11 12 13 14 15 16 17 25 26 27 28 29 30
3132 36]; Vong 5 =[345 222324252627
28 37];
Tong cong suit tac dung va cong sudt phan
khang ctia hé thong twong tmg 1a 3,72 MW va
2,3 MVAR. O diéu kién van hanh binh
thuong cac khoa mo 1a S33, S34, S35, S36 va
S37 va khong c6 duong day nao bi qua tai
Max(I/ Imax) = 0.82496 va dién ap thip nhat
trong hé thong 1a 0.91308 pu. Tong ton that
cong suit tac dung va cong suat phan khang
dbi voi cac truong hop ban dau tinh tir phan

bd cong sudt twong tmg 1a 202.68 kW va
135.14 kVAr. ,
Bang 1. Théng s6 mang 33 nut

Nat[ Nat [ R X P Q
Nhanh| ddu|cubi| (@ | (@) | Nat| (MW) [(MVA)
1 1 | 2 ]0.0922]0.0477] 1 0 0
2 | 2] 3 Jo4930]02511] 2 | 01 | 0.06
3 | 3 | 4 [03660]0.1840] 3 | 0.09 | 0.04
4 | 4] 5 Jo3s11]01941] 4 [ 012 | 0.8
5 | 5 | 6 [08190]0.0700] 5 | 0.06 | 0.03
6 | 6 | 7 [01872[0.6188] 6 | 0.06 | 0.02
7 | 7] 8 [1714]12351] 7 [ 02 | 01
8 | 8 | 9 [1.0300]07400] 8 | 02 | 01
9 | 9 | 10 [1.0400]0.7400] 9 | 0.6 | 0.02
10 | 10 | 11 [0.1966]0.0650] 10 | 0.06 | 0.02
11 [ 11 | 12 [0.3744[0.1238] 11 | 0.045 | 0.03
12 | 12 | 13 | 1.4680[ 1.1550] 12 | 0.06 | 0.035
13 | 13 | 14 [ 05416]0.7129] 13 | 0.06 | 0.035
14 | 14 | 15 [ 05910] 0.5260] 14 | 0.2 | 0.08
15 | 15 | 16 | 0.7463] 0.5450] 15 | 0.06 | 0.01
16 | 16 | 17 [ 1.2890[ 1.7210] 16 | 0.06 | 0.02
17 | 17 [ 18 | 0.7320] 0.5740] 17 | 0.06 | 0.02
18 | 2 [19 [0.1640]0.1565] 18 | 0.09 | 0.04
19 [ 19 [20 [15042]1.3554] 19 | 0.09 | 0.04
20 [ 20 [21 [0.4095]04784] 20 | 0.09 | 0.04
21 [ 21 [22 [0.7089]0.9373] 21 | 0.09 | 0.04
22 | 3 [23 [0.4512]0.3083] 22 | 0.09 [ 0.04
23 [ 23 [24 [0.8980] 0.7091] 23 | 0.09 | 0.05
24 [ 24 [25 [0.8960]0.7011] 24 | 042 | 0.2
25 | 6 [26 [0.2030]0.1034] 25 | 042 | 0.2
26 | 26 |27 [0.2842]0.1447] 26 | 0.06 | 0.025
27 | 27 |28 [1.0590]0.9337] 27 | 0.06 | 0.025
28 | 28 [29 [0.8042] 0.7006] 28 | 0.06 | 0.02
29 [ 29 [30 [05075]0.2585] 29 | 0.12 [ 0.07
30 [ 30 [31 [0.9744]0.9630] 30 | 02 | 0.6
31 [ 31 [32 [0.3105]0.3619] 31 | 0.5 | 0.07
32 [ 32 [33 [0.3410]0.5302[ 32 | 021 [ 0.1
33 [ 21 [ 8 [2.0000]2.0000] 33 | 0.06 | 0.04
34 | 9 [15 [2.0000] 2.0000] - - -
35 [ 12 [22 [2.0000] 2.0000] - - -
36 | 18 [33 [0.5000] 0.5000] - - -
37 [ 25 [29 [05000] 0.5000] - - -

Hinh 7. Ludi dién 33 nat
Véi ham muc tiéu: Y2, Ploss; X t;

Gia su phu tai cua luoi dién ¢ trong
mdt ngay co 24 gio va cd 8§ muc tai khac
nhau: Phuy tai cong suat tic dung (MW) tai
cac nut dugc mo ta: Hinh 8 (nut 1 dén nit
11); Hinh 9 (nat 12 dén nut 22) va Hinh 10
(nat 23 dén nat 33).
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Hinh 8. Cong suit P tai cac nit 1-11
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Hinh 9. Cong suit P tai cac nat 12-22
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Hinh 10. Céng suét P tai cac nut 23-33
Hinh 11 thé hién cong suét tac dung P
cua cac phu tai tai cac nlt tuong ing & cac
thoi diém khac nhau.
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Hinh 11. Céng sut P cac nit & cac thoi diém

Phu tai cong sudt phan khang (MVATr) tai
cac nit dugc mo ta nhu trong Hinh 12 (ndt 1
dén nuat 11); Hinh 13 (nGt 12 dén nat 22) va
Hinh 14 (nut 23 dén nat 33).
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Hinh 12. Céng suat Q tai cac n(t 1-11
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Hinh 13. Céng sut Q tai cac nit 12-22
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Hinh 14. Céng sut Q tai c4c nit 23-33
Hinh 15 thé hién cong suét tac dung P
cua cac phu tai tai cac nlt tuong ing & cac
thoi diém khéac nhau.
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Hinh 15. Céng suat Q c4c nit & cac thoi diém
D6i v6i ludi dién 33 nit nhu & Hinh 7 véi
cac khoa dién mo ban dau la cac khoa: s33;
s34; s35; $36; s37 thi c6 ton that niang lwong
trén luéi dién phan phdi 33 nat la 2077.6
kWh, Bang 2.
Bang 2. Két qua vai cac khéa mé ban dau
cua ludi dién phan phdi 33 nit

Khoa mo bandau |33 34 35 36 37

Ton that dién ning 2077.6 kWh

Ap dung gidi thudt di truyén (GA)
chay trén phan mém MATLAB. Két qua sau




khi tinh toan, c6 dugc két qua trén ludi dién
phan phéi 33 nat nhu ¢ Bang 3:
Bang 2. Két qua sau khi 4p dung giai thuat
GA cua ludi dién phan phéi 33 nit

Vong 1ap: 150

Quan thé: 20

Dot bién: 20%

Khéa mo: 7 14 9 32 37
Ton that dién ning 1444.3 kWh

bac tinh hoi tu:
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Hinh 15. Bic tinh hoi tu 1an chay 4
Nhu vay, sau khi tai cdu hinh ludi dién

phan phdi bang giai thuat GA thi ta thiy tmg
dung cong suét trung binh vao trong tinh toan
dd cho thdy ton that dién niang giam di tir
2077.6 KWh con 1444.3 kWh. Diéu nay cho
thdy tinh hiéu qua cua phuong phap dé xuat
d3 mang lai hiéu qua dang ké cho luéi dién
phan phdi théng qua viéc tai cAu hinh ludi
dién phan phéi. Tuy nhién, phuong phap nay
cling con han ché 1a: chua kiém soat duoc
dong qué tai trén cac nhanh va chat luong
dién ap.
5. Két luin

Bai bao di dua ra dé xuit xac dinh ciu
hinh khong ddi ctia ludi dién phan phéi nham
dé giam thiéu ton that dién nang voi muc dich
nghién ctru, 4p dung thuat toan GA cai tién.
Sau khi 4p dung giai thuat GA dé tinh toan tai
cau hinh cho luéi dién thi két qua cho thay
ton that dién ning trén ludi dién phan phdi
van hanh véi ton that dién ning 13 bé nhat khi
dua vao cong suat trung binh cua dd thi phu
tai. Diéu nay cho thay két qua tinh toan mang
lai lgi ich rat 16n cho cong ty quan ly luéi
dién noéi riéng va nganh dién nodi chung khi
lwa chon céu hinh luéi dién khong do6i. Bai
bdo da dé xuat cho thay két qua thir nghiém
trén ludi dién 33 nut — IEEE da dat dugc két
qua va cho thay kha ning cta giai thuat dé
xuat c6 thé ap dung vao trong ludi dién thuc
té nham kiém tra cung véi cac giai thuat khac
dé danh gia vé d6 chinh xac cua cac phuong
phap ap dung.
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