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Ap dung thuat toan PSO cai tién phan bo toi
vu cong suat phan khang va ap dung cho
luéi dién 110 kV Mién Nam

Lé Anh Diing, V5 Ngoc Piéu”, Ngo Qubc Hung

Tém tit—Bai bao trinh bay ing dung thuit toan tbi
wu héa by dan cai tén (Imoved particle swarm
optimization - IPSO) dé t6i wu phin bd cong suit phin
khang trong hé théng dién va ap dung cho ludéi dién
110kV Mién Nam. Thuit toin IPSO la cai tién caa tbi
wu héa biy dan (Particle Swarm Optimization — PSO)
voi viée tich hop dao ham gia dé ting kha ning tim
kiém ciia phwong phéap PSO va c6 thé ap dung cho cac
hé théng lom. Thuit toan IPSO da dwoc 4p dung tinh
toin cho h¢ théng chuin IEEE 30 nut va két qua tinh
cho thiy thuat toan IPSO hiéu qua cho bai toan nay
qua so sanh két qua tinh toan véi cac phuong phap
khac. Tir két qua dat dwge, thuat toan IPSO di dwgc
ap dung tinh toan t6i wu phin bd cong suit phan
khang cho lw6i dién 110 KV Mién Nam va két qua
dwoc kiém chirng voi két qua tir chwong trinh PSS/E.
Cic két qua dat dugc cho thiy ring thuit toan IPSO
rit hiéu qua cho tinh toan phéan bd tbi wu cong suit
khang cho cac hé théng 16m trong thuec tién.

Tir khéa—PSO cai tién, dao ham gia, t6i wu phan bd
cong suit phan khang, hé théng lwéi dién 110kV Mién
Nam.

1 GIOI THIEU

rén thé giéi ngay nay nhu cau ning lugng dang
Tla van d& thoi su cho sy phét trién cuaa nén kinh
té va su gia ting dan sb toan ciu, trong d6
ning luong dién déng vai tro then chdt ma dic biét
1a cac nudc dang phat trién nhu Viét Nam. Tur do,
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hé thong dién ciing lién tuc mé rong, phat trién ca
vé nguon va cac duong day truyen tai.

Theo s liéu Tong cong ty Dién lyc Mién Nam
(EVN SPC) [1] cung cap, tinh dén cubi nam 2016
ludi dién 110 kV cia EVN SPC duoc cung cap tir 45
tram bién ap 220/110 kV do cac Cong ty Truyén tai
dién 3 va 4 va cac nha may dién quan ly, gém 80
may bién 4p (MBA) véi tong dung luong 15,330
MVA ké ca tram bién 4p (TBA) 500kV va cac nha
may dién. Hé thdng nay nham dé dam bao cung cép
dién cho khach hang trén dia ban cling nhu phuc vu
phét trién kinh té xa hoi nham dé dat céc chi tiéu co
lién quan. San lugng dién nhan trong nam 2016 cua
EVN SPC dat 57 ty 855 triéu kWh vai san lugng
binh quan ngay la 158,07 triéu kWh/ngay. Cong
Ssuit dit nim 2016 dat 8,698 MW véi hé sé sir dung
chi khoang 61% nén can thuc hién bu cong suat
phan khang véi dung lwong tu bu van hanh trén ludi
110kV dén 12/2016 la 130 MVAr, trong khi dung
luong tu bu van hanh tai thanh céi 22 kV cac tram
110kV la 1.467,7 MVAr. Dung lugng tu bu trén
ludi trung thé dén 12/2016 1a 1.799,5 MVAr va trén
luéi ha thé 14 935,6 MVAT.

Vi vdy, bai toan phan bé cong suét tdi uu nham
dé nang cao kha niang tan dung hé théng dién hién
cd, trong d6 cdng suit phan khang ngay cang duoc
quan tam, nhét 1a d6i voi nganh cong nghiép thép.
bay la bai toan ma nganh Dién lyc ciing phai tim
cach giai quyét tir rat 1au. DA c6 nhiéu thuat toan c6
dién va tri tué nhan tao dwoc 4p dung dé giai bai
todn ndy nhu Differential Evolution (DE) [2], Ant
Colony Optimization (ACO) [3], Genetic Algorithm
(GA) [4], Tabu Search (TS) [5], .... Trong su phat
trién cua tri tué nhan tao cac nam gan dy trong linh
vuc ¢éng nghé thong tin xuit hién thuat toan bay
dan (Particle Swarm Optimization — PSO) [6] dau
tién, sau do thuat toan nay dugc ap dung vao cac
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nganh k§ thuat khac, dac biét 12 gan day nhit céc
phién ban cai tién cua n6 duoc ap dung vao céc bai
toan cai tién. Day 1a thuat toan c6 nhidu wu diém va
da duoc ung dung rong rdi vao trong rat nhidu linh
vuc va mot trong nhitng linh vyc tng dung cua PSO
cai tién 1a linh vyuc hé thong dién. Mot sé nha khoa
hoc trén thé gioi da trién khai dua thuat todn PSO
cai tién (IPSO) [7] vao ing dung tinh toan téi wu
trong hé thong dién va da cho ra nhiing két qua tét
hon nhitng giai thuat khac va chuong trinh chay
nhanh hon.

Diéu phdi t6i wu cong sudt phan khang (Optimal
Reactive Power Dispatch — ORPD) [8] 1a dé xéc
dinh nhitng bién s6 diéu khién nhu dién ap tai cac
nat may phat, dung Iuwgng tu bu va vi tri bd diéu
chinh dién 4p may bién 4p dé bao dam ham muyc tiéu
cua bai toan dat cuc tiéu trong khi thoa man céac
diéu kién rang budc ctua may phat va hé thong.
Trong bai toan ORPD, ham muyc tiéu c6 thé 1a téng
ton that cong suit, su chénh léch dién ap tai nut tai
cho viéc cai thién bién dang dién 4p hodc hé sb6 6n
dinh dién 4p dé nang cao do 6n dinh dién ap [9].
ORPD 14 mét bai toan t6i wu phirc tap v6i pham vi
16n cung v6i ham muc tiéu phi tuyén va nhiing diéu
kién rang budc phirc tap. Trong van hanh hé thong
dién vai tro chinh ciia ORPD la duy tri dién ap nt
tai trong giéi han ciia n6 dé cung cip nhing dich vu
chat luong cao dén khach hang.

2 THANH LAP BAI TOAN ORPD

Muc tiéu caa bai toan ORPD la xac dinh muc
dién &p tai cac nat may phét, nic diéu chinh dién ap
may bién &p va gi4 tri cac tu bu sao cho cuc tiéu hoa
t6n that cong suat thuc hoic cai thién dién &p céc
n(t thoa man céac rang budc gébm can bang cong suat
tai cc n(t, giéi han cong suit khang may phét, gioi
han nac diéu &p may bién ap, gii han dién &p nat va
gi6i han cong sut truyén trén nhanh. Cac ham muc
tiéu cia bai toan ORPD nhu sau:

- Giam tén hao truyen tdi

Ton that cong suat thuc trén duong day truyén tai
va dugc biéu dién nhu sau:

F(x,u)=F

loss

NL

=29 B/iz +V 7 —2V)V; cos(s; _51)] @
i1

- Cai thién dé éch ap

Dién &p cua nat tai 14 mot trong nhirng van dé an
ninh va cac chi sb chat lwong cua hé thong dién

quan trong nhit, do d6 dé léch dién ap tai cac nit c6
thé 1a ham muc tiéu nhu sau:

@)

ref |

Ny
F(x,u)=VD=>"|V, -V,
i=1

e Diéu kign rang bugc
- Piéu kién rang bugc dang thirc

Phuong trinh phan bd cong suat tai méi nat phai
thoa man:

P, — Py —ib“wi\p/j Y, |cos@, -5, +5;)=0; i=1...N,
j=1
3)
Qgi +Qy —Qq _ZM HVjHYij‘Sin(glj =5 +§i) =07i=1..N,
j=1
(4)

- Piéu kién rang bugc bat dang thire
Gidi han cong sudt ciia may phat: Cong suat phan
khang va dién &p cua may phét phai nam trong gidi
han dudi va gidi han trén cua may phéat nhu sau:
Qgi,min SQgi SQgi,maX; I :1""’Ng (5)
V <V, LV =1...,N, (6)

gi,min — Ygi — gi,max; I

Gidi han cong suat day tu bu: Cong suat phan
khang duoc thuc hién bai khoa chuyén dong cit thi
cdng suit dau ra cua ddy tu phai nam trong giéi han
dudi va giai han trén.

Qci,min < Qci < i=1.., Nc (7)

Rang bugc vé an ninh: Bién &p tai mdi nat tai va
dong cong suat trén dwong day truyén tai khong
duge vuot qua gidi han dudi va gigi han trén.

ci,max?

Vli,min SVli SVli,max; i =l,...,Nd (8)
S < S,’max; [ =1,...,N, )
s, = max{[s,|,|s, |} )

3 THUAT TOAN PSO CAI TIEN.

Thuat todn Téi uu héa bay dan (PSO) véi dao
ham gia [7] dwoc phat trién duya trén co so thuat toén
PSO. Thuét toan nay cting la mét dang PSO nhung
ding dao ham gia dé lam tiang h¢ sb gioi han nham
tang nhanh qua trinh hoi tu. Muc dich cua dao ham
gia 1a hudng céc phan tir di chuyén dén diém t6t hon
dé ching c6 thé nhanh chong dat dén diém tdi uu.

Trong thuat todn PSO véi hé sé gidi han [9], van
téc cua cac phan tir duge xac dinh nhu sau:
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(k) (k) _ (k)
VED +¢, xrand, x (phest; ) (11)
+¢, xrand, x (gbest ) — ‘k))

@=C +C,, p>4 (12)

@’ —4p

Trong truong hop nay, hé s6 ¢ anh huong dén do
hoi tu cua hé thdng va phai 16n hon 4 méi dam bao
6n dinh. Tuy nhién, gié tri ¢ ting thi hé s6 giGi han
7 giam tao ra sy da dang va dan dén cham dwa dén
két qua. Gié tri co ban cua ¢ thuong 13 4,1, c;= ¢, =
2,05.

Pé thyuc hién dao ham gia trong PSO, hai diém
dugc xét dén twong ung 1a x« va x trong khoang
khong gian tim kiém cua dao ham gia tai vi tri phan
tir & 1an 13p thir k va k+1 1a x® va x&*D. Do d6, vi tri
cap nhat méi caa phan tr duoc viét lai nhu sau:

(k+1) ( +5(Xk+1 ‘Vkﬂ)

|d
{x(") D

Theo biéu thic (13), néu dao ham gia khac 0,
phan tir s& di chuyén dung chiéu va tién nhanh dén
diém ti wu trong khong gian tim kiém nho ting toc
do cua phé”ln tur, nguoc lai vi tri cia ph?m tr s€ duoc
cap nhat lai. That ra, phuvong phap PSO cai tién
cling gidng nhu phuong phap PSO ¢b dién nhung
nho dao ham gia nén cac phan tr di chuyén dang
chiéu Va‘l ta'mg tbe dé lém ching c() thé tién nhanh

.....

if g,(x§™)=0 (13)
otherwise

t5t hon so véi phuong phéap PSO thong thuorng
trong giai quyét bai toan tdi uru.

4 AP DUNG THUAT TOAN PSO CAI TIEN VAO
BAI TOAN ORPD.

DPé ap dung thuat toan IPSO dé giai bai toan
ORPD, mdi vi tri ca thé thé hién cac bién diéu khién
duoc xac dinh nhu sau:

|:V ” GNG

NP

T Qoo Q] (14)

d=1,..

trong d6 Xq 14 vi tri c4 thé d va NP 1a s6 ca thé.

Gia tri cia Xig, Via dugc khdi dong nhu sau:

X© = XM 4 rand x (X g™~ X ;" (15)

VO =V 4 rand x (V™ -V, (16)

v6i rand 1a gid trj ngau nhién trong khoang [0,1],
Xmex X min ]a gigi han 16n nhét va nho nhit cua

véc-to bién trong (14), VI, V™" 1a gidi han 16n

nhét va nho nhét cia véc-to van tde ca thé va duge
xac dinh boi:
Vig ™ = Rx (X g™ —

min __ max
Vid - _Vid

(17)
(18)

min
X id

v6i R 1a hé s6 giam tdc ca thé va thuong dugc chon
trong khoang [0,1; 0,25].

Trong subt qua trinh 13p, vi tri va van tdc cua céc
c4 thé luén duoc diéu chinh trong gidi han sau khi
duoc tinh toan trong mdi vong lap nhu sau:

X0 = min{X 5, max{X 2", X, 3} (19)

Vi = mindv™, max{Vy™ v, 1} (20)

Ham muc tiéu can duoc cuc tiéu trong IPSO dya
trén ham muc tiéu cta bai toan va cac bién phu
thudc bao gdm cong suat phat thyc tai nat can bang,
cong suat phan khang tai nat may phat, dién ap tai
nut tai, cong suat biéu kién cua dwong day truyén
tai, ham muc tiéu dugc tich hop trong ham danh gia
nhu sau:

FT = f(xu)+K Z(Qg, —Qm¥

" K";(Vgi _V""m)z + Ks;(sn - |imax)2

trong d6 Kq, Ky va Ks 1an luot 1a hé s6 phat ciia cong
sudt phan khang may phat, dién ap tai va cong suit

(21)

dudng day truyén tai.
Gi6i han cua cac bién phu thudc trong (21) duogc
xac dinh nhu sau:

Xmax if X> X 22)
lim -
X =K I X< X

X otherwise

véi x va XM 13 cac gia tri tinh toan va gi6i han cta
Qgi, Vi, Sii.

Cac budc ap dung thuat toan IPSO giai bai toan
ORPD nhu sau:

Budrc I: Chon céc thong sé diéu khién cho IPSO
bao gém s6 ca thé NP, sb vong lap 16n nhét ITmax,
hé s6 thanh phan nhan thic va thanh phan xa hoi ¢y,
C2; hé sb gidi han van tdc 1on nhét R, cac hé sd phat
Kq, Ky, va Ks cho cac rang budc.
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Buwdc 2: Khéi dong cac bién diéu khién trong gidi
han x4c dinh bao gdm vi tri, vin toc ban dau cta cac
cathé X v theo (14), (15), (16).

Buwéc 3: D61 v6i mbi ca thé, tinh toan gid tri cua
cac bién phu thudc dya trén phan bd cong suét va
ude lugng ham danh gid Fpbestd trong (21). Xac
dinh gia tri tdt nhit toan cuc ciia ham danh gia
Fgbest = min(Fpbesty).

Buéc 4: it pbestd cho vi tri khoi tao ban dau
x{” cho mdi ca thé va gbest cho vi tri mdi c4 thé
tuong Gmg v&i ham Fpbestd.

Buwéc 5. Khoi tao dao ham gia két hop véi cac
phén tir dén vi tri 0. Dat bd dém k = 1.

Buwée 6: Tinh toan van tbe méi Vi(dk) va cap nhat
vi tri xi‘dk) cho mdi phan c4 thé theo (11) va (13).
Chii ¥ rang quan vi tri va vén toc clia cac ca thé
duoc gidi han theo (19) va (20)

Buwée 7: Phan bd lai dong cong suit dua trén vi tri
moi ciia mdi cé thé.

Buéc 8: Ubc lugng ham danh gia FTqy theo (21)
cho mdi ca thé véi vi tri méi. So sanh FTq va F&
Dpbestd dé dat dugc ham danh gia tot nhét tai vong
1ap hién hiru F®¥pbestd.

Buéc 9: Chon ra vi tri pbest®y tuong (mg véi
F®pbestd cho mdi phan tir va wéc lwong ham danh
gid F®pbestd moi tot nhit toan cuc va tuong tng
voi gbest®i,

Buwéc 10: Tinh toan dao ham gia cho mdi cé thé
dua trén hai vi tri tuong tmg xMig va 'X(k‘l)id.

Budéc 11: Néu k < ITmax, tang so vong lap k = k
+ 1 va tro lai Budc 6. Nguoc lai, dung thuat toan.

5 KET QUA TiNH TOAN.

5.1 H¢ thong dién chuan IEEE-30 nit

Thudt toan dugc ap dung tinh todn trén mang dién
chudn IEEE 30 nut [11] gdm 6 nit may phat, 24 nat
tai va 41 nhanh. Cac may phat dwoc ndi vao cac nit
1,2, 5,8, 11 va 13 v6i 4 may bién ap nim & cac
nhénh 6-9, 6-10, 4-12 va 27-28. Hé thong c6 cac
diy tu ndm & cac nut 10, 12, 15, 17, 20, 21, 23, 24,
va 29. S6 bién kiém soat cua hé théng 13 19 bao
gom dién ap ¢ 6 niit may phat, chinh nac cua 4 may
bién 4p va cong suat phan khang & 9 diy tu.

Thong s6 cai dat cua thuat toan IPSO cho hé
théng nay gdm NP = 10, ITmax = 200, cac hé s6 ¢,
=c2=205R=015vaK,= Ky =Ks = 108, )
5.1.1Ham muc tiéu cuc tiéu tén that cong suat

Két qua tinh toan tir phuong phap IPSO cho hé
thong IEEE 30 nut véi ham muc tiéu 1a giam ton
thit cong suat dugc so sanh véi két qua tir cac
phuong phap khac nhu trong Bang 1.

Béng 1. So sanh két qua cho mang IEEE-30 nut véi muc tiéu
giam ton that
PSO- PSO-

HPSO-

Phuong 1 CPSO 1 11y | Tvac | Tvac | ABC | Ipso
phap (8l i8] i8] i8] [10]
M(i,r\‘/l'\j\',‘;ss 45987 | 4,5952 | 4,6003 | 4,7232 |4,5194| 4,5952
A‘E,%ISJ‘)’SS 46441 | 4,6746 | 46233 | 50659 |4,8892| 4,6261
Mfm\"‘;ss 50842 | 58956 | 4,8749 | 59194 |53815| 56249
Pf)ts‘i' (dl\;\\/N) 0,0980 | 0,2432 | 0,0405 | 0,1943 |0,1885 | 0,1482
VD 1,0030 | 1,9823 | 1,8920 | 1,4613 |2,0317 | 1,9896
Lmax | 01263 | 01257 | 0,1275 | 0,1331 |0,1263| 0,1257
'“t‘i’%ec(sp)u 11,0200 |11,1100 |10,9300 |10,3300 |4,4770 13,7110

Tir két qua trén thay rang thuat toan IPSO cho két
qué tot hon thuat toan PSO va ABC. Gia tri cuc tiéu
t6n that cong suét thuc khi 4p dung thuat toan IPSO
1a 4,5987 MW thap hon so v&i ton thit cong suat tir
thuat toan CPSO la 4,5987 MW. B¢ 1éch chuén cua
thuat toan IPSO 1a 0,1482 ciing thip hon so véi
thuat toan ABC 1a 0,1885, PSO-TVIW 12 0,2432, va
HPSO-TVAC 14 0,1943. Thoi gian tim két qua toi
uu cua thuat toan IPSO 1a 13,7110 giay ciling nhanh
hon so v6i ABC 1a 14,4770 giay. Tuy nhién, viéc so
sanh nay chua chinh xac vi khac phan ctig. Ngoai
ra, cac chi tiéu tbng do 1éch dién ap (VD = 1,9896)
va chi s6 6n dinh dién ap (Limax = 0,1257) ciing cho
két qua the‘ip hon cac thuat’toén con lai.
5.1.2Ham muc tiéu cuc tiéu dj léch dién dp ¢ nut tai

Két qua tinh toan tir phuong phap IPSO cho hé
théng IEEE 30 nut voi ham muc tié€u la téng do léch
dién 4p nut tai dugc so sanh véi két qua tir cac
phuong phap khac nhu trong Bang 2.

Tir két qua tinh toan thiy ring thuit toan IPSO
cho két qua tét hon thuat toan PSO, ABC (Avrtificial
Bee Colony — Biy ong nhéan tao). Do léch chuin
dién ap khi 4p dung thuat toan IPSO 1a 0,0346 thip
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hon so v&i d6 léch chudn cua thudt toan ABC la
0,0718. Thoi gian tinh todn cua thuat toan IPSO la
11,2610 gidy trong khi cua ABC la 11,747 gidy.
Ngoai ra, cac chi tiéu chi s6 6n dinh dién ap (Limax =
0,1469) ciing cho két qua thip hon cac thuit toan
con lai.

Béng 2. So sanh két qua cho mang IEEE-30 niit vi muc tiéu
giam téng do léch dién ap nut tai

Phuong phép PSO'[;]VAC T\H/Z%o[é] ABC[10] | IPSO
Min VD 0,1210 01136 | 00992 | 0,253
Avg. VD 0,1529 01340 | 01870 | 0,1377
Max VD 0,1871 01615 | 04304 | 03674
Std.dev. VD | 00153 00103 | 00718 | 00346
Ploss (MW) | 53820 57260 | 54582 | 58400
Lmax 0,1485 01484 | 01494 | 01469
Avg. CPU 9,8800 95000 | 11,7470 | 11,2610
time (s)

5.1.3Hdm muc tiéu cuc tiéu chi sé én dinh dién ap

Két qua tinh toan tir phuong phap IPSO cho hé
thong IEEE 30 nut véi ham muc tiéu 1a chi s6 6n
dinh dién 4p duogc so sanh véi két qua tir cac
phuong phéap khac nhu trong Bang 3.

Bang 3. So sanh két qua cho mang IEEE-30 nut v&i muc tidu

la 0,0049. Thoi gian tinh toan cua thuat toan IPSO
& 14,5760 gidy cting nhanh hon so véi ABC la
15,7600 gidy. Ngoai ra, cac chi tiéu tong do léch
dién ap (VD = 1,9749) ciing cho két qua thap hon
cac thuat toan con lai.

5.2 H¢ théng dién Mién Nam — Viét Nam

Hé thong dién Mién Nam - Viét Nam c6 1015 n(t
va hon 1188 nhanh, 101 ngudn phét, 115 may bién
ap, dung lugng bu 151,8600 MVAr.

Gi6i han trén va gigi han dudi cua dién ap la 1,1
pu va 0,93 pu. Giai han trén va gidi han duéi cua bo
diéu chinh ddi nic may bién ap la 1,05 pu va 0,95
pu. Cac nac diéu chinh dién 4p may bién ap va déng
cit ddy tu bl theo ting nic tuong tng 0,01 pu va
0,1 MVAr [11].

Théng sé cai dat cua thuat toan IPSO bao gom
NP = 400, Itmax = 300. Céac hé s6 khac dugc chon
gidng nhu cho truong hop IEEE 30 ndt. Thuat toan
IPSO dugc chay 15 lan dé xac dinh cac gia tri nho
nhat, trung binh, 16n nhat va do léch chuan.

Két qua tinh toan cho h¢ thong dién Mién Nam
ding IPSO cho cac ham muc tiéu khac nhau gom
t6n that cong suat, tong do léch dién &p nit tai va
chi s6 6n dinh dién ap dwoc cho trong Bang 4.

Cac két qua tinh toan cho thay thuat toan IPSO c6
khang nang tim dwoc 15i giai tdi wu cho hé thong
I6n trong cac truong hop khac nhau.

Bang 4. Két qua tinh toan cho hé thng dién Mién Nam

chi sb 6n dinh dién 4p — Viét Nam
) PSO- HPSO- 3 i@
Phuong phép | 1, ig i | Tv A‘Z‘:O[S] ABC[10] | IPSO Gia tri Ham muc tiéu
) Ploss VD Limax
Min Luax 124 1261 1247 ) N .

n 01248 | 01261 | O 01251 Muc tiéunho nhit | 267,2518 | 87173 | 05702
AVG. Linax 01262 | 01275 | 0129 | 01267 Muc tiéu trung binh | 280,0606 | 95494 | 0,5804
Max Lumax 0,1293 0,1287 0,1545 0,1398 Muc tiéu I6n nhét 292,9474 | 10,1284 0,5901

Std.dev. Lmax 0,0009 0,0006 0,0049 0,0021 D3 Iéch chuan (MW) | 7,4710 0,4055 0,0052
Ploss (MW) - 441,7570 | 439,1380
Ploss (MW) 4,8599 5,2558 4,7359 4,8752
VD 34,8776 - 29,2901
VD 1,9174 1,683 2,1461 1,9749 Linas 0,6017 0,6697 _
Avg.CPUtIme | 12a000 | 130500 | 157600 | 145760 Thoi gian tinh (s) 4008 4073 83849
© * ' ’ '

Tir két qua trén thdy ring thuat toan IPSO cho két
qua t6t hon thuat toan PSO, ABC. D¢ léch chudn 6n
dinh dién ap khi ap dung thuat todn IPSO la 0,0021
thdp hon so v&i d6 1éch chuin cua thuat toan ABC

Két qua tinh toan cho ham muc tiéu giam ton that
dugc kiém chang biang chwong trinh PSS/E nhu
trong Bang 5.
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Bang 5. Kiém chimg két qua tinh tén thit cong suét cho hé
théng dién Mién Nam — Viét Nam

Phuong phap IPSO PSS/E
Ploss (MW) 267,2518 271,9000
APlnss (MW) 4,6482
Tén thit dién ning giam
27,8892
(GWh/nam)

Két qua so sanh cho thiy rang cuc tiéu tén that
cong suit cho két qua tot hon khi tinh bang PSS/E.
Ton that dién nang trén ludi dién s& giam khoang
27,8892 (GWh/nam) V&i Trmaxs = 6000 h, tiét kiem
duoc chi phi van hanh ciing nhu chi phi lip dat thiét
bi bu trén luéi.

5.3 Nhiing dong gop ciia nghién ciru vao hé thong
dién Mién Nam - Viét Nam
5.3.1Vé mat kinh té
Giam chi phi cho viéc lap dat cac thiét bi va cac
tram bl‘l‘ cong suit khang tiéu thu.
5.3.2V6 mat ky thudt

e Giam ton thit cong suit thuc, dién ap va tang
kha ning truyén tai v6i cong suit, dién &p téi uvu.

e Tbi uu cong suat khang truyén tai dé nang
cao do tin cdy, an toan va 6n dinh trong cung cap
dién cho luéi dién 21 tinh thanh phia Nam, khic
phuc tinh trang qua tai cuc bd, dap tng tt hon yéu
cau cung cap dién cho khach hang st dung dién.

e Dibu hoa duoc lwong cdng suat khang tai nat
cling nhu ting tinh 6n dinh dién p tai nat.

e Tir d6 s& giam chi phi ldp dat céc tu bl, may
bu trén ludi dam bao van hanh hé thong theo thdng
tu 15/2014/TT-BCT ban hanh ngay 28/5/2014 cua
Bo Cong thuong qui dinh vé mua, ban céng suét
khéng.

6 KET LUAN

Bai bao di trinh bay phuong phap PSO cai tién
giai bai toan diéu do céng suat phan khang téi wu
trong hé thong dién. Phuong phap PSO cai tién c6
kha tim kiém 1oi giai t6i wu tot hon thuat toan PSO
nguyén thay. Do d6, phuong phap nay phu hop cho
bai toan diéu do cong suat khang dugc xem xét la
bai toan I6n véi nhiéu bién va da cuc tri. Phuong
phap nay di dwoc 4p dung tinh toan cho hé théng
chuan IEEE 30 nit va hé théng dién Mién Nam —
Viét Nam cho cac ham muc tiéu khac nhau gém
giam ton thét thue, do léch dién 4p nat tai va chi s6

6n dinh dién ap. Két qua tinh toan cho thay kha
nang linh hoat, manh mé& ctia phuong phap PSO cai
tién trong viéc xac dinh 1oi giai t6i wu toan cuc va
giai quyét bai toan diéu do t6i wu cong suat khang
mot cach dé dang so véi cac phuong phap khéc.
Thong qua két qua dat duoc, phuong phap PSO cai
tién da thanh cong trong viée tim diém hoi tu véi toc
d6 tuong dbi nhanh ciing nhu hiéu qua cua phuong
phap trong viéc giai bai toan téi vu.
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Abstract—This paper presents an application of improved particle sawrm optimization (IPSO) algorithm for
solving the optimal reactive power dispatch (ORPD) problem in power systems and a case study for a practical
110kV power system of Shoutern Vietnam. The IPSO is an improvement of PSO with an integration of pseudo-
gradient to enhance the search ability of PSO for application to large-scale systems. The proposed IPSO has been
tested on the IEEE 30 bus system and the obtained results have indicated that the proposed method is enffective
for the ORPD problem via result comparations with other methods. From the obtained results, the IPSO method
has been also implemented to the ORPD problem for the 110 kV Southern Vietnam power system and the the
obtained result is verified by the PSS/E program. The obtained results have indicated that the IPSO method is
very effective for solving the large-scale practical systems.

Index Terms—Improved PSO, pseudo-gradient, optimal reactive power dispatch, 110kV Southern Vietnam
power system.
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