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TOM TAT

Bai bao trinh bay phuong phap tinh toan t&i wu vi tri lap dat cac thiét bi bu cong suét
phan khéng trén ludi dién sir dung Thudt toan sin moi bién (Marine Predators Algorithm
— MPA). Bai bao xay dung mé phong tinh toan toi wu vi tri 1ap dit cac thiét bi bu cong
suat phan khang trén luéi dién dén 57 nat bing phan mém Matlab/Simulink. Ham muc
ti€u cua bai toan la dang ham da muc v&i cac muc ti€u vé ky thuat nhu cuc tiéu ton that
cong suat, cuc tiéu do 1éch dién ap va muc tiéu vé kinh té 13 cuc tiéu chi phi dau tu thiét
bi bu. Bai toan ciing xem xét cac diéu kién van hanh pho bién trén ludi dién hién hiru nhu
gi6i han dién ap tai cdc nut tai, gidi han kha nang truyén tai cua ludi dién. Céc tac gia da
ap dung Thuét toan sdn moi bién dé giai quyét bai toan cho lu6i dién tiéu chuén IEEE 30
nat, 57 ndt va so sanh két qua tinh toan toi wu véi cac phuwong phap da duge cong bd. Ddi
v6i ludi o6 quy mo vira nhu ludi 30 nut, ludi 57 nit thi két qua cta thuat toan MPA & ca
hai lu6i déu hiéu qua hon, c6 gia tri trung binh ham t4i wu nhé hon, qua trinh hoi tu nhanh
hon so véi phuong phap MFO va MFO cai tién. Dién ap tai luén dugce dam bao trong gisi
han cho phép va gan gia tri dat hon. Cac két qua tinh toan cho thiy phwong phap MPA ¢6
kha ning giai quyét bai toan cho luéi dién c6 quy mo 1on.

Tir khéa: Tdi wu vi tri, dung lugng bu, Thuat toan san mdi bién (MPA), Metaheuristic.

ABSTRACT

This article presents a meta-heuristic method for optimizing the placement of reactive
power compensation devices in the power grid using the Marine Predators Algorithm
(MPA). The article makes a simulation to optimize the installation location of reactive
power compensation devices on the power grids up to 57 buses using the Matlab software.
The objective function of the problem is a multi-objective function with the technical
objectives such as minimizing power loss, minimizing voltage deviation, and the economic
objectives such as minimizing the investment cost of compensating equipment. The problem
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also considers common operating conditions on the existing power grid, such as voltage
limitations at load buses and transmission capacity limitations of the grid. The Marine
Predators Algorithm is used to solve the problem for the standard IEEE 30-bus and 57-
bus systems, and compare the optimal calculation results with published methods in the
literature. With a medium-sized grid, such as the IEEE 30-bus and 57-bus systems, the
results of the MPA algorithm in both grids are more efficient, have a smaller average value
of the optimal function, and the faster convergence process compared to the improved Moth-
flame Optimization and Moth-flame Optimization methods. The load voltage is always
guaranteed to be within the allowable limit and closer to the set value. The calculation

results show that the MPA method can resolve problems for large-scale power grids.

Keywords: Optimal Placement, Compensation capacity, Marine Predators Algorithm

(MPA), Metaheuristic.

1. GIOI THIEU

Trong van hanh hé théng ludi dién
phan phdi, vin dé chit luong dién ap va
giai phap dé cuc tiéu ton that cong suat luon
duoc dat 1én hang dau [1]. Bu cong suat
phan khang bang tu dién 1a giai phap duoc
sir dung pho bién trong ludi phan phdi boi
chi phi dau tu ré, cong suét tiéu hao dién
nang nho, khong bi han ché vi tri lép dat
[2]. Tuy nhién, nhidu cong trinh nghién ctru
vé viéc tinh toan xac dinh vi tri tdi wu cho
cac thiét bj bu da cong bd nhu: Téi vu vi
tri tu bu trong hé thong phan phdi sir dung
phan mém ETAP [3]; Ung dung thuat toan
t6i wu bay dan (PSO) dé téi uu dung luong
va vi tri tu bu trong hé théng dién [4],...
Tuy nhién, cdc phuong phap nay con mdt
s6 diém han ché nhét dinh nhu: khéi lugng
tinh toan 16m, phure tap, mét nhiéu thoi gian,
va gid tri tinh todn thudng bi roi vao gia tri
cuc tiéu dia phuong,...

Péap ung diy du cac diéu kién rang
budoc dam bao van hanh va ham muc tiéu
cuc tiéu, nham giam ton that cong sut, cuc
tiéu do 1éch dién ap va muc tiéu vé kinh té
1a cyc tiéu chi phi dau tu thiét bi bu. Viéc
véan dung phuong phap tinh toan tbi wu vi tri
lap dat cac thiét bi bu cong suat phan khang
trén ludi dién st dung Thuat todn san moi
bién (MPA) s& gitip ich trong viéc van hanh
hé thdng ludi dién trong twong lai.
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2. BAI TOAN TOI UU VI TRi
LAP PAT THIET BI BU CONG SUAT
PHAN KHANG TREN LUOI PIEN

2.1. Ham muc tiéu

Van dé tdi vu vi tri dat va kich thuée
cua tu bu dugc mo ta lIa mot bai toan da
muc tiéu. Trong d6 muc tiéu giam tdn that
dién nang va sai 1éch di¢n ap la cac muc
tiéu k¥ thuat va muc tiéu gia thanh dau tu
1a myc tiéu kinh té.

2.2. T6n hao cong suit thuc

- Tong ton hao cong suat thuc trong hé
thong dién dugc xéc dinh theo cong thure sau:

P, ZRIZ NI

i=l j=1

iy 2.1
[V +V =2V, cos(5, - 5)]Y cos ;]

Trong d6 N, va N, twong tmg 1a sb
lugng dudng day va sb luong nut, R, 14 dién
tré cua duong day thw /, /;1a dong dién
chay qua duong day thi /, V, va &, tuong
l'mg la bién dd va goc pha cua nat thir i,

va @, tuong ung la bién do va goc pha
cua téng dan gitta nit ther { va nat thir J.

2.3. D§ léch dién ap
Do léch dién 4p 1a tong tat ca cac do

léch dién ap cua tat ca cac nut trong hé
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théng dién so voi cac gia tri dat. Xac dinh
muc ti€u ton that dién ap bang cong thuc

dudi day: 5
AV, = Z( refii "J (2.2)
Vrefl

Trong d6 V, ;14 gia tri dién ap dat tai
nut thi 7.

2.4. Chi phi diu tu

Chi phi dau tu ctia mdi thiét bi SVC 1a
mot ham bac 2 cha cong suat phan khang.
Do d6 téng chi phi dau tu dugc xac dinh
nhu sau:

=0.00030; —0.3051Q, +127.38 (2.3)
k=1

Trong d6 n 1a s6 lugng thiét bi bu SVC
dugc lap dat, O, 1a cong suat phan khang
duoc bom vao ludi cua thiét bi SVC tha k .

2.5. Cac diéu kién rang budc trong
van hanh

Viéce t6i wu hoa vi tri lap dat va cong
suat phan khang cta tu bu can thoa mén tat
ca cac diéu kién rang budc trong van hanh,
nhu 14 cac diéu kién rang budc vé can bang
cong suét, gioi han dién ap cua nut va gioi
han cong suat truyén tai ciia duong day.

2.5.1. Cac diéu kién rang budc vé
can bang cong suat
Gidng nhu cic van d& khac trong van
hanh hé thong dién, vi¢c can bang cong
suat phat va cong suat tiéu thu phai thdéa
man tai moi nat cua hé thong dién.
Hai phuong trinh sau 1a mo ta cua sy
can bang nay:
b
PPy =V Y|V Gyoos(d,-0,)+ Bysing -0,) || (24)
i=l

b

05, QD,-V,Z[ [G,c05(6,-)-B,sin -5 | 2:5)

Trong do

P, va Q,, tuong ung la
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cong suat thuc va cong sudt phan khang
dugc tao ra tai nat thtr 7, p,, va O, , tuong
mg cong suat thuc va cong suat phan
khang ti€u thy tai nat thtr i, G, va B, tuong
lmg la phan thyc va phan ao cua m01 thanh
phan tong dan Y, trong ma tran téng dan.

2.5.2. Diéu kién giéi han cia may
phat

VGi,mm - V < VGZ max (26)
O imin < QGi <0G i, max 2.7)

2.5.3. Gi6i han ciia cac thiét bi SVC
Mai thiét bi SVC chi c6 thé 1am vige
trong mot pham vi cong sudt phan khang
nhat dinh:
Qi,min < Qi < Qi,max (28)

2.5.4. Giéi han cia may bién ap co
nhiéu nac phan ap

Gidi han trén va dudi cua viéc cai dat
cac nac cua may bién ap thé hién nhu sau:

V. <V, <V, (2.9)

T i,min T i,max
2.5.5. Gioi han dién ap tai cac nut
bé gilt cho h¢ théng dién hoat dong

on dinh va dam bdo chat lugng dién nang,

dién &p tai cac nut phai dugc duy tri xung
quanh mdt gia tri dinh muec.

Trong dién 4p cic nat tai can dugc
quan tam:

(2.10)

2.5.6. Gi6i han ciia dwong diy truyén

Nham thoa min cac diéu kién giéi han
vé nhiét do, tat ca cac dudng diy truyén
tai trong hé thong dién phai thoa méan diéu
kién rang budc trén nhu sau:

MEN .11

2.6. Ham thue hién va tdi wu héa

[i max

2.6.1. Vector giai phap

Mobi mdt gidi phdp cho bai toan 1a mot
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vector ¢6 2n phan tir, trong d6 n 13 sb thiét
bi SVC.

N phén tr dau tién chinh 13 vi tri coa
cac thiét bj SVC, mdi phan tir 1a mot s tu
nhién dai dién cho sd thtr tu cta nat ma tu
bu két ndi vao.

Céc phan tir con lai 14 céc gié tri cong
sudt phan khang t6i wu cua thiét bj SVC
duoc lép dat. Hinh bén dudi s& mo ta ciu
trac cua mot vector vi tri:

X15 X0, Xy, Ql’QZ""QN;

Positions

Reactive powers

Véi cau tric giai phap nhu trén co thé
dan dén viéc két qua co thé bi tring lap. Do
d6 dé ngan chin trudng hop nay ta s& xdy
dung mdt diéu kién rang budc cho vi tri cia
cac SVC nhu sau: x, <x, <x,

2.6.2. Ham tdi uu

DPé mb ta ba muc tiéu khac nhau trong
cling mot ham toan hoc, chung ta s¢ danh
gia tung muc ti€u theo cach so sanh véi
truong hop co ban (truong hop khong co
SVC) va két ndi ching lai voi nhau theo
trong s0.

Vé6i v kién cho ring cac ham muc
tieu k¥ thuat thi quan trong hon cac
ham muc tiéu kinh té, céc trong s6 s 1a
a=04,=04,6=0.2.

Dé xur 1i cac diéu kién van hanh ching
ta s€ sir dung mot s6 hé s phat dé két hop
v6i cac ham muyc tiéu. Thanh phan co can
bang 1a mot yéu t6 trong d6 no6 s& co gia tri
1a 0 khi cac diéu kién can bang cong suit
dugc thdéa man va nguoc lai thi no s€ c6 gia
trilal.

Dbi v6i giGi han dién ap nit ching ta
s€ sir dung mdt ham gidi han la Vin(x),
dugc mo ta trong phuong trinh (2.9)
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Déi voi rang budc cac vi tri thi ching
ta su dung mot bo dém dé tim ra s6 luong
s0 lugng vi tri bi vi pham.

Dbi véi tit ca cac trudng hop duoc thi
nghiém thi tat ca cac hé so phat déu duoc
dat 1a 10°.

P AV C
FF:a loss +ﬂ ‘H] Src

loss base base max

+K counter+-

++K balance _flag+K, Z[ A V,ﬂ (2.8)
max’ # x> x
)=, f ay S1E v 29)
mm’ l~f X< ‘x
Trong do:

- P, Ton hao cong suat tac dung.
0SS *

- AV : Chi s sai l1éch dién ap.
- Cy,: Téng chi phi dau tu SVC.

lossbase 2 AI/Imse Va C max tu’O’ng l:rng
1a tén hao cong suat ¢ trudng hop co ban
trong hé¢ thong, tong sai léch dién ap &
trudng hop co ban va chi phi dau tu tu bu

cuc dai.
- K : Hé s6 phat.

2.6.3. Gi6i han cua vector gidi phap
va khéi tao gia tri dau

Theo céu tric cua cc giai phap thi vi

tri cua tung tu bu SVC khéng thé vuot qua

5O lu(mg nut trong hé thong, do d6 xmax la

tong sb nut trong hé thong va xmin s& nhan
giatri 1.

Mit khac cong suat phan khang dugc
bom vao ludi cua thiét bi SVC khong duoc
vuot qua gid tri rang budc cua nd trong
phuong trinh (3.6).

UpB va LowB 1a vector gidi han trén
va gidi han dudi va duoc biéu dién nhu sau:
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Open ) (3.10)
Qmin} (3.11)

UpB = {xmax,...,xmax,QmaX,...,

LowB = {X, s Xpin> Qi

3. THUAT TOAN MARINE
PREDATORS ALGORITHM (MPA)

Thuat toan sin modi bién (Marine
Predators Algorithm — MPA) 1a mdt thuat
toan t6i wu hoa metaheuristic don gian va
hiéu qua, 1ay cam himg tir thién nhién tuan
theo cac quy tic chi phdi tu nhién trong
chién lugc kiém an t6i wu va chinh sach ty
1€ cham tran gitra dong vat an thit va con
moi trong cac hé sinh thai bién.

Dua trén Iy thuyét “song sot cua nguoi
khoe nhat”, nhung ké san m01 phai chon
mot chién luge tdi vu dé tdi da hoa ty 1€
cham tran v6i con mdi trong mdi truong
tu nhién (Viswanathan va cong sy, 1999).
Nhitng chién lugc tdi uvu nay di dugc phat
trién boi hé sinh thai va duge chon loc
mot cach ty nhién boi nhitng ké san mdi
dé ton tai.

» Cong thirc MPA:

Tuong ty nhu cic qua trinh t6i wu héa
da muc tiéu, MPA 1a mdt phuong phap dua
trén tap hop, trong d6 giai phap ban dau
duogc phan phdi dong nhat trén khong gian
tim kiém nhu 13 thir nghiém dau tién:

Xo = Xin +rand(Xyax = Ximin)
Trong d6 X i, va X la gidi han

dudi va gidi han trén cta céc bién va rand
la vecto ngau nhién dong nhat trong pham
vitr 0 dén 1.

Dua trén ly thuyét song s6t cua ngLr(n
khoe nhét”, cho rang nhimng ké san moi gioi
nhat trong tu nhién co tai kiém an hon. Do
do, gia tri t81 wu nhat dugc xem nhu mot ké
san moi gidi nhat dé xay dung mot ma tran
duoc goi la Elite. Cac mang clia ma tran

ISSN 261 5-9945

nay giam sat vi¢c t1m kiém, gitp tim klem
dua trén thong tin vé vi tri ciia con moi.

1 1 I ]
Xi1 Xip Xia
1 | I
X1 Xop X4
Elite =
| | 1
_Xn,l Xn,Z X”’d_nxd

Trong d6 X ! dai dién cho ké sin mdi
(Vecto gia tri t6i wu), dugc sao chep n lan
dé tao ra ma tran Ehte n 1a s6 luong tac
nhan tim kiém va d 1a s6 thir nguyén.

Ngudi ta luu ¥ rang ca ké sin mdi va
con mdi déu duoc coi la nhimng tic nhan
tim kiém. B&i vi vao thoi diém ma mot ké
sian moi dang tim kiém con mdi cta no, thi
con mdi dang tim kiém thirc dn cta chinh
n6. Vao cubi mdi vong lap, Elite s& duoc
cap nhat néu tim dugc gia tri tdt hon gia tri
trude do.

Mot ma tran khac c6 cung chiéu véi
Elite dugc goi l1a Prey, dai dién cho con mdi
Qua trinh khéi tao ban dau sé tao ra ké sin
moi khoe nhét, nhimg ké sin mdi cap nhat
vi tri cia chung dya trén Prey dé tao ra ma
tran Elite. Ma tran Prey c6 dang nhu sau:

X1 X Xiq |
Xo1 X Xoq
Prey =
_Xn,l Xn,2 X"’d_nxd
Trong do X, i trinh bay chiéu thar j

ctia con moi thir i. Can luu y y rang toan b
qué trinh t6i wu hoéa chi yéu va tryc tiép
lién quan dén hai ma tran nay.
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Dé khao sat tinh hiéu qua cia phuong
phap, ching ta s€ 4p dung Thuat todn san
moi bién (Marine Predators Algorithm —
MPA) dé giai quyét bai toan quan trong
trong van hanh kinh té hé théng dién la:
Ti wu vi tri lip dat cac thiét bi bu cong
suat phan khang trén luéi dién

4. MO PHONG TINH TOAN TOI
UU VI TRi LAP PAT THIET BI BU
CONG SUAT PHAN KHANG TREN
LUOI PIEN

Xay dung mo phong tinh toan t6i uu vi
tri 1ap dat thiét bi bu cong suat phan khang
trén ludi dién IEEE gém IEEE 30 nit, 57
nut dung Thuat toan MPA theo luu db sau:

Khai béo thong sé dau vao:
loadcase, Vg maxs Vemins Vimax

Vimin, m, N, Iter, Max_Iter

v

Tao vector vo hudng pUpper, pLower
Tao vector giai phap X véi ham muc tiéu F(x,u)

v

Xac dinh Fbesl va Xbest )
Gan Iter = 1 -

v

‘ Cho X,ewngau nhién ‘

v

‘ Tinh toan F,cy, cap nhat Fyey va Xpes

Iter = Iter + 1

Gan gia tri t6i wu ctiia ham muc tiéu
vao Top_predator_fit
Gén vi tri va dung luong tu bu
vao Top_predator_pos

Hinh 1. Luu dé gidi thudt

T cac gié tri tinh todn thu dugc, ta so
sanh tinh hi€u quéa cta phuong phap MPA
so v&i cac phuong phap MFO [5], CSA [6],
SOHPSOTVAC [7] va IHS[8]. Thuc hi¢n
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ti thiéu 30 1an khao sat d6i voi mdi ludi dé
tong hop cac két qua thu duoc.

Str dung thuat todn Newton-Raphson
v6i sy tro gitp ciia phan mém MATPOWER
Toolbox [8] chay trén phian mém Matlab
R2019a dé tinh toan phan b6 cong suét.

Céc thong sd co ban ctia md phong
duogc tom tat trong bang sau:

Bing 4.1. Théng sé kiém tra cdc ludi

IEEE
IEEE 30 | IEEE 57
nut nut
S6 lwong bd
SVC > 6
N 25 25
S6 vong lip 200 500

4.1. Két qua mé phong trén lwdi dién
IEEE 30 niit

Ludi dién chuan IEEE 30 nit gom
6 may phat, 41 dudng day truyén tai va
may bién ap cung cap cho tai co cong suat
khoang 189.2MW.

bié¢n ap gidi han cia ngudn phat, may
bién ap va phu tai nhu sau:

0.95<V <1.1
0.90<V; <l1.1
0.95<V),,4; <1.05

> Két qua trén lwéi IEEE 30 nut

cua phwong phap MPA
Bang 4.2. Két qua hedi IEEE 30 niit
bang phwong phdap MPA
Lin FF Lan FF
1 1.46462 | 16 | 1.45703
2 148356 | 17 | 1.48103
3 147713 | 18 | 1.48874
4 145696 | 19 | 1.47574
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Lan FF Lan FF
5 1.45696 | 20 | 1.46298
6 1.45553 | 21 1.45553
7 146962 | 22 | 1.47997
8 1.47064 | 23 | 1.46462
9 1.47064 | 24 | 1.46630
10 | 1.48324 | 25 | 1.47902
11 1.45696 | 26 | 1.47997
12 | 147064 | 27 | 1.47831
13 | 1.47861 | 28 | 1.47684
14 | 147680 | 29 | 1.47997
15 | 146462 | 30 | 1.47684

Bang 4.3. Bang so sanh phuwong phdp
MPA va cac phwong phap khac

Gia Gia tri | Gia tri bo
Phuong | i R
, tri tot | trung xau Iéch
phap X . X 2
nhat binh nhat | chuan
MPA 1.4555 | 1.4713 | 1.4887 | 0.0098
MFO [5] | 1.4517 | 1.4717 | 1.4997 | 0.0113
CSA [6] 1.4562 | 1.4801 | 1.5115 | 0.0112
SOHPSO
1.4783 | 1.5217 | 1.5217 | 0.0165
-TVAC [7]
HIS [8] 1.4626 | 1.4764 | 1.5139 | 0.016

» Nhin xét:

- Béi véi ludi co6 quy md nho nhu ludi
30 nit thi thuat toan MPA cho két qua: gia
tri t& nhat, giad tri trung binh va do léch
chuin t6t hon so v6i cic phuong phap
MFO, CSA, SOHSPO-TVAC va HIS. Tuy
nhién MPA van chua c6 gi tri tot nhat hiéu
qua hon MFO.

- Bi¢n ap tai luon dugc dam bao trong
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gidi han cho phép va gan gia tri dit hon.

- Qua trinh hoi tu cua thuat toan dugc
biéu dién qua hinh nhu sau:

6
25 X190

05

0 20 40 60 80 100 120 140 160 180 200

Hinh 2. Két qua héi tu cia phuong phdp MPA
trén lu'i IEEE 30 nat

- Phuong phdp MPA véi luéi IEEE
30 nut c6 thoi gian hoi tu nhanh (sau 13
vong 1ap) so véi cac phuong phap khac, thu
duoc gia tot nhat 1a 1.4555, gia tri xau nhat
la 1.4887, gia tri trung binh 14 1.4713 va c6
d6 1éch chuan 1a 0.098.

- Vi tri lap dat ty bu va dung luong bu
tuong (mg v6i ting vi tri khi két qua cho
gia tri t6t nhat ddi véi ludi IEEE 30 nut
dang khao sat

Trudong hop 1 Trudong hgp 2
vitri | P8 | yig | PUng
l‘)ﬁ lwgng bu l‘)ﬁ lwgng bu
(MVAr) (MVAr)
8 46.8046 2 50.0000
12 29.1515 8 46.8046
19 11.8720 12 29.1515
23 50.0000 19 11.8720
30 7.1453 30 7.1453

TRUGONG DAl HOC SU PHAM KY THUAT VINH LONG 93




JOUPI’]GI ol( Science - \/ L U T E

4.2. Két qui mé phong trén lwdi dién
IEEE 57 niit

Day 1a ludi dién chuan c6 quy mo 16n
hon, lu6i dién chuan IEEE 57 nit gdm 7
may phat, 57 nat va 80 dudng day truyén
tai va may bién ap

Dién 4p gi6i han cia ngudn phat, may
bién 4p va phu tai nhu sau:

0.95<V; <1.1
0.90< ¥y <1.1
0.95<V),,4; <1.05

> Két qua trén lwéi IEEE 57 nit

cua phwong phap MPA
Bdng 4.4. Két qua trén heéi IEEE 57
nut cua phuwong phap MPA
Lan FF Lan FF
1 1.92047 | 16 | 1.88937
2 1.96075 | 17 | 1.91281
3 1.90828 | 18 | 1.96038
4 1.93181 | 19 | 1.92940
5 191875 | 20 | 1.92544
6 1.89323 | 21 1.92948
7 1.93064 | 22 | 1.93327
8 1.95356 | 23 | 1.92865
9 1.89051 | 24 | 1.91832
10 | 195107 | 25 | 1.87818
11 1.93041 | 26 | 191391
12 | 191009 | 27 | 1.90019
13 | 193646 | 28 | 1.92466
14 | 195622 | 29 | 1.95746
15 | 1.92145 | 30 | 1.90701
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Bang 4.5. So sanh phuwong phdap MPA so
v6i MFO va MFO cdi tién trén lu6i 57 miit

Gia |Giatri|Giatri| DO
Phuwong| , . « ) A | yan
hap tri t’0t trung | xau lgc!l
p nhat | binh | nhat | chuan
MPA |1.8782|1.9241|1.9607|0.0219
MFO | 1.8963 |1.9491(2.0351(0.0433
MF? 1.8896 | 1.9483|2.0697|0.0463
cai tien

» Nhan xét:

- D6i vé6i ludi co6 quy mé vira nhu ludi
57 nut thi thuat toan MPA cho tat ca céac
két qua: gia tri tot nhat, gia tri té nhat, gia
tri trung binh va d6 léch chuan déu vuot
tro1 hon so v&i phuong phap MFO va
MFO cii tién.

- Pién 4p tai cac truong hop déu dugc
gilr on dinh va c6 do dao dong nho, trong
d6 khic phuc duoc mot sé diém thap ap
trong hé thng.

- Qua trinh hdi tu cua thuat toan duoc
biéu dién qua hinh nhu sau:

x108
:

3.5

3

251

. . . . . . . 1 1
0 50 100 150 200 250 300 350 400 450 500

Hinh 3. Két qua héi tu ctia phuong phdp MPA
trén luéi IEEE 30 nut
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- Phuong phédp MPA véi ludi IEEE 57
nut c6 c6 thoi gian hoi ty tré (sau 180 vong
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5. KET LUAN, KIEN NGHI

Thong qua cac két qua thu duoc cta

lap), tuy nhién van vuot trdi so voi cac
phuong phéap khac, thu duoc gia tét nhét
1a 1.8782, gié tri xau nhét 1a 1.9607, gia tri
trung binh 13 1.9241 va c¢6 d6 léch chuan 1a
0.0219.

phuong phap MPA, chung ta c6 thé rit ra
duoc céac két luan sau day:

- Phuong phap MPA 1a mot thuat toan
don gian, hiéu qua cao, 1a cong cu déc luc
hd tro cho céac bai toan k¥ thuat phuc tap,
trong d6 ndi bat 14 cac bai toan tdi uu kinh

- Vi tri ldp ddt tu bu va dung lugng bu  tr bat
té va giam ton that dién nang.

tuong ung voi timg vi tri khi két qua cho
gia tri tot nhat d6i voi ludi IEEE 57 nut
dang khao sat

- D6i v6i ludi co quy mé vira nhu ludi
30 nut, ludi 57 nut, phuong phap MPA cho
ket qua thi két qua tot hon, c6 gia tri trung

Vi tri b D““ﬁ{'“’g“g bu binh ham t8i wu nho hon, qué trinh hoi tu
(MVAr) nhanh hon so véi phuong phap MFO va
4 50.0000 MFO cai tién.
7 50.0000 - Cac két qua tinh toan cho thay phuong
phap MPA c6 kha nang giai quyét bai toan
8 50.0000 e ain N ,
cho ludi dién c6 quy mo 16n hon, phrc tap
34 25.0563 hon nhu luéi IEEE 118 nut va ludi IEEE
300 nut, trong khi hau hét cac thuét toan
47 -41.7050 con lai khong thé xit Ii duoc.
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