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ABSTRACT

In the operation of a distribution system, transformer and feeder load balancing is
important since it can reduce the risk of overloads due to load change or service
restoration following a fault. To achieve load balancing, the operators must change
configuration of the distribution network by change the open/close states of the switch
on distribution feeders. In this paper, the new algorithm based on fuzzy approach with
heuristic are proposed to reach the best configuration load balancing in very short time.

TOM TAT
Trong vén hanh hé thong dién phén phdi, viéc can bang téi gitra céc dudng day va may
bién ap la mot van dé rat quan trong béi vi n6 co thé giam rdi ro qua tai khi tai thay doi
hegy k{vi khéi phuc Iwdi sau s co. Qé dat dwoc can bang tai, cac diéu dé vién phai thay
doi cau trac Iwdi dién van hanh bang cac thao tac déng/mé cac cép,khoé dién hién co
trén Iwdi. Bai bao nay trinh bay mét giai thuat §L’P dung quan hé mo két hop vq’i Heuristic
xac dinh céc trang thai van hanh khoa dién dé nhanh chong dat dwoc mét cau trac Iwoi
dién can bang nhat.
mang tai nang sang duong day hay may
bién 4p mang tai nhe. Do d6, tai trén duong
Hé thong dién phan phdi 1a luéi dién  day va may bién ap s& can bang, rui ro qua
chuyén tai dién nang tryc tiép tir cac tram  tai co thé dwoc giam.
bién 4p trung gian dén khach hang. Do d,
trén duong diy phan phdi luén cé nhiéu
loai phu tai khac nhau (4nh sang sinh hoat,
thuong mai dich vu, cong nghiép, ...). Cac
phu tai nay duge phan bb khong dong déu
giita cic duong day. Mdi loai tai lai c6 thoi
diém dinh tai khac nhau va luén thay doi
trong ngay, trong tuan va trong timg mua.
Vi vay, trén cac duong day, d6 thi phy tai
khong bang phang va ludn c6 su chénh léch

I. GIOI THIEU

C6 nhiéu phuong phap tai cau tric ludi
dién phan phdi chong qua tai dugc dé nghi
nhu: giai thuat ti wu [1], quy tic Heuristic
[3], va hé chuyén gla [4]. Bén canh nhiing
vu diém nhu c¢6 thé giam khong gian tim
kiém, két qua kha chinh xac, con c6 cac han
ché nhu phai giai lai bai toan phan b cong
suat nhiéu 1an, thoi gian giai 1au, s6 vong
13p nhiéu, dé roi vao cuc tiéu dia phuong.

vé cong suét tiéu thy. Picu nay gy ra qua Bai bao nay trinh bay mot giai thuat
tal duo’ng day Va mat Can bang tren lu‘o’l heurlstlc m(‘)’ XéC dll’lh Cé_C trang thé.l Vé,n
dién phan phdi. hanh khoa dién dé nhanh chéng dat dugc

mdt ciu trac ludi dién van hanh can béng
nhit. Giai thuat nay c6 uu diém: Chi giai
bai toan phin bd cong suat mot lan duy
nhét, thoi gian tinh toan nhanh, c6 kha ning
tranh duoc cuc tiéu dia phuong va nhanh
chong tién t&i cuc tri toan cuc.

Dé chong qua tai xay ra trén ludi, diéu
d6 vién sé thay doi cu trac ludi dién van
hanh bing céc thao tac dong/md cac cip
khoa dién hién co trén ludi, tai s€ duogc
chuyén tir duong diy hay may bién ap
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II. PHUONG PHAP TIEP CAN
1. M ta lwéi dién phan phéi

Xét mot ludi dién phan phdi don gian
gom c¢6 3 nguon va nhiéu khod di¢n nhu
hinh 1.

Hinh 1
T1 T2 T3
LAAAS VAAAY \AAAY
1 12 23
2 3 10 14 15 21 24
*r—10—0 -

@@@@.@..

Viéc chuyén tai gitra cac dudong day
va may bién ap duoc thuc hién bing cach
dong khoa dién thuong mé va mo khoa
dién thuong dong. Vi du, dé chdng qua tai
trén may bién ap T2, ta c6 thé chuyén tai tir
may bién 4p T2 sang may bién ap T1 hodc
T3 bang cach dong khoa dién 21 mé khoa
15 hoac dong khoa dién 10 mé khoa 14. Do
do, viéc chuyén tai 1a can thiét dé chdng
qua tai tao cAn bang tai khi tai cdu trac ludi
sau sy cd.

2. Ham d4nh gia mirc d9 cin bang tai

Céu tric ludi dién c6 mirc do qua tai ludi
hay may bién thé ngudn bé nhat 1a cau triic
ludi ¢ mic dd can bang tai tot nhat. Theo
Tim Taylor [4] dé nghi mot ham muc tidu
chi xem xét dén can bang tai giira cic may
bién ap ngudn cua ludi dién phan phdi. H.
Yuan-Yih Hsu [3] cling st dung ham muc
tiéu tuong tu 6 [4] nhung ap dung cho toan
bo phan tir lugi dién gom may bién ap,
kho4 dién, duong day.

Nhung don gian va hiéu qua nhit co 18
1a giai thuat ctia Baran [5]. Ong da thanh
1ap duoc mdi quan hé giira can bang tai va
cuc tiéu tén that. Baran cho rang khi tén
thit cong sudt nho nhit thi twong Gng véi
can bang tai tot nhat. Baran dé nghi ham
muc tiéu can bang tai nhu sau:
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la kha nang mang tai ctia nhanh thu 1.
Ham muc ti€u can bang tai nhu sau, voi

] loop
\) 2"‘“2 da ching minh [6].
Min S :
loop T
s.-3(polH | L
Si

voi P, Q,: 1a cong suat bom vao/rit ra
tai khoa dién ma.

I1I. GIAI THUAT HEURISTIC MO

1. Cac diéu kién van hanh trong quan hé
Mo

Mot ciu trac ludi dién phan phdi duoc
goi 13 can bang tai néu tai trén may bién
ap va duong day khong vuot qua cong suét
dinh muc cua may bién ap va dudng day
d6. Dé nhanh chong dat dugc mot cAu tric
c6 d6 can bang tai tot ta can phai xem xét
dong thoi dén tat ca cac diéu kién nhu: mirc
d6 can bang tai, luong cong suat chuyén tai
va murc do qua tai. Suy ra luat mo chon cdp
khoa déng/mé t6t nhat cho ting bude lip
dugc xac dinh nhu sau:

NEU AS_ 16n VA S. 16n VA v 16n THi
chuyén tai p (cap kho dong/mé duoc
chon) = Max {Min(u(AS)), w(Si), p(y)) | i
=1, .., K}.
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2. Bién ngon ngir
a. Mirc dé cén béng tdi

Néu mot cau tric ludi dién c6 do léch
cong suat theo cong thirc (3) ma 16n nhat
thi cau trac ludi d6 cé muc do can bang tai
tot. Picu nay dugc thé hién bang ham quan
hé mo nhu hinh 2.

AScb,h = z Scbi - Z Scbj (3)
i=1 =1

(i, 1an luot 13 cAu trac trude va sau khi
chuyén tai)
b. Cong sudt chuyén tii

Néu mdt cau trac ludi dién c6 kha nang
chuyén tdi mdt luogng cong suat 16n nhat
(B,) trén nhanh qua tai sang nhanh khong
qua tai ma khong giy ra qua tai trén céc
nhanh khac thi cau trac d6é nhanh chong
can bang tai khi tai cau truc ludi sau sy co.

Max(B)=S,;-S, (4

B.: Luong cong sudt chuyén tai.

S.: Luong cong suat 16n nhit chay qua
khoa dién mé ban dau.

S;: Luong cong suat bé nhét chay qua
khoa dién kin.

Diéu nay duoc thé hién bang ham quan
hé mo nhu hinh 3.
c. Mirc do qua tdi

Néumot tuyén day c6y=S/S,, 16n nhat
thi tuyén day do bi qua tai nhiéu nhat.

Max(y) =S/S,,.  (9)

S, cong suat dinh mirc trén nhanh i.

S,: cong suét thuc trén nhanh i.

Diéu nay duogc thé hién bang ham quan
hé m¢& nhu hinh 4.

N
Ll
S/S,,, max

S/S,,, min

Hinh 2: Ham mo qud tai

W(AS)
N
1 ........................
5 AS
0 AS min AS max
Hinh 3: Ham mé mikc d¢ cén bang tii
WAS)
N
l ........................
5 AS.
0 AS min AS max ~

Hinh 4: Ham mé chuyén tdi cong sudt
3. Trinh ty gidm ham S

Trong d6 MN, KL 1an luot 13 khoa dién
mo va dong

B B )i loop B M i loop
SMN,‘=/’:1 PMNh(S;lnaxgj +hz=; QMNh(Sznaxgj

loop] 2 loop’]
K b K 1
SK,.,,—; PKLh(SZ,Mj *,; QKLh(SmezJ

Phat biéu Heuristic giam gia tri ham S
ting budc: “Thay lan luogt gia tri S bang
S, b€ hon khi nhanh MN, va KL, cung
vong doc lap h, khoa di¢én trén nhanh KL,
du kha nang thao tac M¢ trong khi chuyén
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tai, xét K vong doc 1ap cung luc. Qua trinh
két thac khi S, 1a bé nhat.

IV. Vi DU KIEM TRA

Dé kiém tra tinh dung dan cia giai thuat
heuristic mo, bai toan kiém tra dua trén
mang mau 4 ngudn dugc trich tr tap chi
IEEE Vol.8 May 1993. So d6 ludi dién vi
du tai hinh 5.

T1
D Sw1 Sw2 Sw3 Sw4 Sw5

Se5 Se6,f2

fl.Se1  Se2 Sed Sed
Swé Sw7 Se10Q) Sw10
Sws Se8 Sw9 Se9

Sw12 Swi13 Sel1 Swi11
Swi14 swi15 Sw16 sw17 Sw18
PN Py

Se13 Se14 A Se15

—
w

I

Sel16 15,517

4,Se12 T4,f6

May bién ap chinh

® O

Khoa dién mo
Khoa dién dong
f Duong day f,
Se; Doan day Se,
Sw, Khoa dién Sw,

Trong luéi dién nay gdm co:
« May bién ap nguédn (Tj,j=1,2,3,4)
*Lora(f,i=1,2,...,6)

« Pudng day véi cac phu tai phan bd déu
va c6 cong suat tai: 1 MVA (sek, k=1, 2,
o 17)

« Khoa dién lién két trong mang (SW, 1
=1,2,..,18)

May bién ap Cong suat dinh
va nhanh mtrc (RC)
T,T,T,T, 6MVA
f£,f,f,f,f,f 4MVA

Sau khi nhap két qua va chay chuong
trinh, dugc két qua trinh bay trong bang 1.
Nhan xét:

1. Két thic 1an Idp 1 va 2, ca hai giai
thuat heuristic mo va Yuan-Yih-Hsu déu
cho cau triic c6 kha nang chong qua tai nhu

nhau. Riéng giai thudt Yuan-Yih- Hsu da
cham dirt chuyén tai sau khi két thic 1an 1ap
2. Trong khi giai thuat heuristic mo con dé
nghi thém 1 1an 1ap nira (budc 3) dé chuyén
tai nang cao mirc do can bang tai.

2. Mac du giai thuat cua Yuan-Yih-Hsu
dé nghi 1a giai thudt can bang tai nhung nd
khong chi ra dugc cdu trac cin bang tai ma
chi dirng lai ¢ céu trac chdng qua tai. Pidu
nay chimg t6 rang, giai thuat cua Yuan-
Yih-Hsu bi roi vao cuc tri dia phuong con
giai thuat dé nghi c6 kha ning tién t6i cuc
tri toan cuc.

3. O giai thuat dé nghi, co6 thé dimg lai
trong 1an 1ap 2 néu nhu diéu do vién mudn
s6 1an chuyén tai 14 it nhat ma van dam bao
chéng qua tai. Hon nita, s6 lugng tinh toan
trong giai thuat dé nghi it hon vi chi giai
bai toan phan bd cong suit mach kin mot
lan duy nhét.

Nhu vay, so sanh véi két qua cua Yuan
— Yih - Hsu thi giai thuat dé nghi cho két
quéa chéng qué tai hay can bang tai gitra cac
tuyén ddy va may bién ap tot hon, nhanh
chong tién toi cyc tri toan cuc trong khi gidi
thuat ctia Yuan—Yih—Hsu bi roi vao cuc tri
dia phuong.
V. KET LUAN

Bai bao trinh bay giai phap bién ddi
ham muc tiéu dé tan dung vu thé giai thuat
heuristic vong kin két hop voi quan hé mo
c¢6 thé nhanh chong tim ra dugc cdu trac
ludi dién can bang tai t6t nhat. Két qua
kiém tra & vi du ctia Yuan — Yih — Hsu da
chimg to didu nay. Két qua cu thé thyc té
trén ludi dién cua Dién lyc Pht Tho — Cong
ty Dién Lyc TP.HCM da mang lai két qua
budc dau.

Trong qué trinh chuyén tai, giai thuat
con xét dén mire do qua tai cua tirng nhéanh,
diéu nay lam ludi vira dat dugc mire do can
b?mg tai tot va han ché duoc qua tai cuc bd
trén ting nhanh day.
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Tuyén day
Lan lap | Khoa mé thay d6i Yuan - Yih - Hsu
f f, f, f, f, f
1 14 -6 1 1051]0.25]15]0.75[0.25 Con qua tai
2 10— 8 1 10.25]0.75] 1 ]0.75[0.25 Hét qua tai
Khoa mo 6,11,13,16,7,8, 4
Thao tac | Khoa mé thay d6i Heuristic mo
1 10 -6 1 [105] 1.5(025]0.75({0.25 Con qua tai
2 14— 12 1 105] 1 ]0.75]0.75[0.25 Hét qua tai
3 43 0.7510.75| 1 ]0.75/0.75[0.25| Can bang tai
Khoa mo 6,11,13,16,7,12,3
Bing 1: So sinh két qud ciia vi du trong hinh 3
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