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ABSTRACT

In recent years, the energy system is undergoing a profound
transformation. Especially the rapid growth of distributed generators
(DG) around the world has created many challenges. Integrating these
distributed generators into the national grid system is considered a
significant challenge in Vietnam. The article solved the problem of
optimizing distributed generators' installation position and capacity
through the Volt/Var function of the inverters. In addition to technical
criteria, DG costs are also considered. The paper uses the improved MFO
method, and the simulation software is MATLAB with an integrated
MatPower Toolbox. The power grid used for simulation is an IEEE 30-
bus transmission system. The simulation results are compared with the
GA optimization method, proving the effectiveness of the improved MFO
method.

TOM TAT

Trong nhiing nam gan day, hé thong nang lwong dang trdi qua qua trinh
chuyén doi sdu sdc. Pdc biét la s tang nhanh ciia cde nguon nang liwong
phdn tan (DG) trén toan thé gici di tao ra nhiéu thach thirc. Tai Viét Nam,
viéc tich hop cac nguén phan tan nay vao hé thong Dot dién quoc gia
duwgc xem la mot thach thirc lon. Bai bao da giai quyét van dé toi uwu héa
vi tri ldp ddt va cong sudt cua cde nguon phan tan thong qua chirc nang
Volt/Var cua cdc bg Inverter. Bén canh do, ngoai cdc tiéu chi vé ky thuadt,
chi phi DG ciing dwgc xem xét. Bai bao sir dung phuwong phap MFO cdi
tién va phan mém mé phong la MATLAB c6 tich hop MatPower Toolbox.
Ludi dién sir dung mé phong la hedi dién truyen tai IEEE 30 nit. Két qua
mé phong duwoc so sanh véi phwong phép t6i wu GA, chitng minh sw hiéu
qua ciia phirong phdap MFO cdi tién.

1. GIOI THIEU

Xu hudng phat tri‘én cua thé gi6i hién nay dang

nhién tr m6i truong xung quanh. Khi tich hop céc
ngudn ning luong nay vao ludi dién, dac biét khi ty
I& xam nhap cao, cic ngudn ning lugng nay c6 rat

tap trung vao cac ngudn nang lugng tai tao, trong do
ngudn phén tan tir mat troi (PV) va gio (MT) 14 hai
ngudn phan tan khé diéu khién do dic tinh cong suat
cua chiing phy thudc rét nhiéu vao cac yéu té ngau
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nhiéu tac dong denvluol dién va doi holﬂ hé thong dién
phai du linh hoat d¢ dap ung su thay doi va kho doan
Cla cac ngudn nang luong nay. Mot trong cac giai
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phap dé giai quyét vin dé nay 1a diéu khién dong
cong suét phan khang, cac nghién ciu V& giai phap
nay ciing duoc thuc hién trong nhiéu bai bao trudc
day nhu Cagnano et al. (2011). Trong bai bao nay,
nhom tac gia sir dung phuong phap diéu khién VVC
clia cac bo Inverter tich hop & cac ngudn phan tén,
nghién cttu vé phuong phap VVC ciing dugc thuc
hién trong Chen et al. (2015). Hé théng DG cung cap
dién cho mot phan phu tai thay vi may phat dién
chinh. Tai trén ludi khong phai 1a khong doi va diéu
nay can dwoc xem xét khi phan bd hé théng DG.
Trong bai bao nay, DG duogc phan b6 téi wu cho hé
thng bang cach phan 4nh muc sir dung tai cia mdi
gio, didu nay cho phép phan bd DG thuc té hon. Vi
dy, trong mot nghién ctru, anh huong cia DG trén
ludi dién da dugc cai thién bang cach ap dung db thi
phu tai dé tdi wu hoa cong suit phan khang ctia may
phat nhu Kim (2020).

Dé ti uu héa DG, nhiéu phuong phap khac nhau
da duogc ap dung. Vi duy, cac nha nghién ctu Talaat
& Al-Ammar (2011) da ung dung thuat toan di
truyén (GA) — mot phuong phap meta-heuristic, mot
nghién ctru khéc cua Lee & Park (2013) st dung b
loc Kalman dé tim cong sudt va vi tri toi wu cua DG.

Bai béo s& (tng dung thuat toan MFO cai tién dé
ttng dung cho Vviéc téi uu vi tri va cong sudt cia DG
trong d6 c6 xem xét dén dd thi phu tai va chi phi
DG. Noi dung bai bao gdm nim trong phan. Phan
mot gidi thiéu tong quan vé van dé nghién ctru. Phan
hai gigi thiéu vé phuong phap MFO cai tién. Phan
ba 1a ng dung cua thuat toan MFO cai tién giai bai
toan diéu Volt/Var. Két qua tinh toan duoc trinh bay
trong phan bén. Cubi cing 1a phan tong két va
huéng phat trién caa dé tai.

2. PHUONG PHAP NGHIEN CUU

2.1. Thujt toan Moth-Flame Optimization
(MFO)

Thuat toan i wu héa MFO duoc Mirjalili
(2015) d& xuét vao nam 2015, 1a mot trong nhiing
thuat toan mdi nhat da thu hut dwoc sw cha ¥ rong
rii trong nhitng ndm gan ddy. Thuét toan thong minh
moi nay dua trén hanh vi sinh hoc cua loai buém
dém ddi véi ngon lira trong ty nhién. Nguyén ly sinh
hoc ciia no 1a co ché bay dém cua loai buém dém.
Budm dém cap nhat vi tri ciia né bang cach xoay
quanh ngon lira. Thuat toan tdi vu héa MFO ¢6 uu
diém 1a co it thong sd cai dat, d& hiéu va dé thuc
hién, dong thoi hoi tu nhanh.

Pé thyc hién mé hinh toan hoc cho hanh vi bay
ciia mot con buém dém dén ngon lira, co ché cap
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nhét vi tri cia mbi con buém dém so véi ngon lira
c6 thé duoc biéu thi bang phuong trinh sau:
M, =S(M,,F,) ()

Trong d6 M; dai dién cho con buém Fhfl”i, F; dai
dién cho con buém thir j va S 1a ham xoan 6c.

m

Hinh 1. Quy dao xoin éc ciia buém dém dbi véi
nguon sang (Mirjalili, 2015)

Ham xoan oc cia duong bay cia buém dém
dugc xac dinh nhu Mirjalili (2015):

S(M;,F,) =De” cos2zt)+F,  (2)
t=(a—1)*rand +1 3)
a=-1+ Iteration*[— ! ] (4)

Trong d6 Dj 1a khoang cach tuyén tinh giira con
buém dém thir i va ngon hia thir j, b 1a hang s6 hinh
dang xoin logarit dwoc xac dinh va hé s6 duong di t
12 s6 ngau nhién trong [-1,1]. D6 16n cua t dugc biéu
dién béng Cong thire (3), trong d6 hé sé a dugc biéu
dlen bing Cong thirc (4), va do Ion cia nd giam
tuyén tinh tir —1 dén —2.

Di duoc biéu dién nhu sau:

Di :| Fj - Mi | (5)
Hé sb t trong ham xoén dai dién cho khoang cach
giita vi tri ciia con buém dém va ngon lira trong 1an
lap t6i wu hoa tiép theo, t = —1 biéu thi vi tri gan
ngon lira nhat va t = 1 dai dién cho vi tri xa nhat.
Phuong trinh xo4n ¢ cho thiy buém dém co thé bay
xung quanh ngon lira thay vi chi bay trong khoang
khong gifra ching, do d6 dam bao kha néng tim
kiém toan cuc cua thuat toan va kha nang tim kiém
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cuc bo. Hé sb a trong thuat toan MFO 1a cac sb ngau
nhién bén trong [a, 1] va hé sb a giam tuyén tinh
theo s6 1an lap trong qua trinh 13p t6i wu hoa trong
khoang [—1, —2].

Moth o
Flaome o

Foslilon in one dimension

Hinh 2. Mot s6 vj tri buém dém c6 thé di
chuyén dén (Mirjalili, 2015)

Néu mdi 1an cap nhat vi tri caa N buém dém dua
trén N vi tri khac nhau trong khong gian tim kiém,
thi kha nang tim kiém cuc bo cua thuat toan s& bi
giam di. Dé giai quyét van dé nay, mot co ché thich
tng dugc dé xuat cho sé lwong ngon hira, dé s6 lwong
ngon lira c6 thé dugc giam mot cach thich hop trong
qua trinh 13p di 1ap lai, do d6 can béng kha nang tim
kiém toan cuc cua thuat toan va kha nang tim kiém
cuc bo trong khong gian tim kiém. Cong thirc nhu
Mirjalili (2015):

flame,, = round [N -1* NT 1] (6)

Trong dol lla‘ s6 lan lap |§li hién tai, N 1a s6 ngon
Il"{a toi da ban déau duoc thiét lap va T dai dién cho
so lan lap lai toi da duoc cai dat.

2.2. Thuit toan Moth-Flame Optimization

(MFOQ) cai tién

Tuy nhién, ching ta c6 thé thay tir cac tai liéu
rang van con chd dé cai tién trong thuat toan tbi wu
héa MFO. Do d6, trong hai nim qua, nhiéu hoc gia
da cd gang cai thién thuat toan ¢ cac khia canh khac
nhau. Hon nira, thuat toan duogc st dung rong rai
trong vat 1y, y hoc, kinh t& va cac linh vuc khac.
Cudi cung, nhiéu hoc gia di dua ra cac vi du vé ung
dung cua thuat toan trong cac linh vuc khac nhau dé
giai quyét cac van dé thuc té.

Buch & Trivedi (2019) da dé xuit thuat toan tdi
wu MFO cai tién, dwoc s dung hiéu qua dé giai
quyét vin dé dong cong suét tdi wu. Das et al. (2018)
da st dung thuat toan t6i wu MFO dé xac dinh bo
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trong luong kich thich dong dién téi wu va xéac dinh
khoang cach tbi wru giita cic phan tir mang trong cau
trac ba vong ciia mang ang ten dong tam cai tién
(CCAA). Ishiguro et al. (2020) da dé xuat mot
phuong phap méi dé téi wu hoa ché do tai cua 1o
phan ng hat nhan - thuat toan t6i wu hoa MFO da
nhom. Rezk et al. (2019) da nghién ctru thuat toan
t6i ru hoa MFO lai dé tim cong suat mat troi cuc dai
trong cac diéu kién khac nhau. Taher et al. (2019) da
str dung mot thuat toan tdi vu hoa MFO cai tién dé
giai quyét van d& téi wu trao luu cong sut.

Lam & Khai (2022) dé xuit ra phuong phap toi
rru MFO cai tién dé giai quyét bai toan diéu phdi toi
rru cong suat phan khang trong ludi dién 16n va phu
hop Véi viéc ap dung vao bai toan didu khién
Volt/Var cia cac ngudn phan tan trong ludi dién
truyén tai.

Trong bai bao, nhom tac gia d& xuat mot giai
phap gitip buém dém tim kiém hiéu qua hon trong
khong gian tim kiém va khai thac cac gidi phap ti
uu, thay vi s6 lwong ngon lra giam sau moi vong lap
theo mot ham tuyen tinh, mot ham mii duoc dé xuat
nham tap trung vao khai thac cac két qua téi vu &
cudi thuat toan. Piéu nay duoc ky vong s& mang lai
két qua téi wu hon cho bai toan, dac biét 1 trong cac
bai toan phuc tap.

Cong thirc cia ham mii dugce dé& xuat nhu Lam
& Khai (2022):

7|
flame,, = round [N Tﬂj (7)

So sanh phuwong phap MFO va phuong phap
MFO cai tién vé so lwong ngon lira sau cac 1an
Iap dwoc thé hién trong Hinh 3.

MFO théng thudmg
MFO cai tién

S6 lwgng ngon lira

10 20 3 4 50 70 80 o 100
Vong lap

Hinh 3. S6 lwgng ngon lira sau cac 1an lip (Lam
& Khai, 2022)
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3. AP DUNG THUAT TOAN MFO CAl
TIEN VAO BAI TOAN PHAN BO TOI
UU NGUON PHAN TAN CO KHA
NANG PIEU KIEN VOLT/VAR
3.1. Bai toan phan bd tdi wu ngudn phan tin
¢6 kha ning diéu khién Volt/Var
D6i v6i nha may dién gio va dién mat troi co
cong suit 16n, c6 thé duge xem nhu mot loai DG,
trong d6 c6 cac bo bién tan dugc ndi véi ludi dién.
VVC (Volt-Var Control) hoat dong trong bién tan
nay. Tirc 13, bd bién tan cung cp hoic tiéu thy cong
suat phan khang bang phuong phap diéu khién do
dbc tily theo dién ap cua thanh cai twong ung. Do
tinh chat ngudn dién phén tan, viéc sir dung chic
nang cua VVC hoat dong hiéu qua trong vigc giai
quyet véan de dién ap cuc bo. Phuong phap diéu
khién chi tiét cho cia VVC duoc thé hién trong Hinh
4 va Céng thirc (8) theo Lee et al. (2021).

0(0=0,.)

Dién ap (V)

0
0,0=0,.)

Cong suit phan khang (Q)

Hinh 4. Vi du vé diéu khién Volt/Var (Lee,

2021)

Qmax V SV1

V-V

V, V<V

VZ Vl Qmax 1 2 (8)
Q(V)=10 V,<V<V,

uQmin 3 SV SVA

V, -V,

Qmin VA <V

Néu dién 4p trén thanh cai giam xudng duéi gia
tri dat (tirc 1a V2), thanh cai dugc cung cap cong suat
phan khang tir DG. Néu dién 4p tang 1én trén gi4 tri
dat (trc 1a V3), thanh cai sé& tiéu thu cong suit phan
khang. Cong suit phan khang c6 didu khién 1a gia tri
pu tir két qua cua Cong thuc (9) theo Lee et al.
(2021):

S8 = 1S - Q%Y + Q" (9)

Trong do:

Sratea: Cong sudt dinh mirc cua ngudn phén tan

Sl(,lg D. Piém dat cong suét nguon phan tan &
vong lap tha (i+1).
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Q®: Cong sudt phan khang ngudn phan tan cp
cho ludi ¢ phong lap tha (i).

Bai toan phan bd tdi vu ngudn phén tan c6 kha
nang diéu khién Volt/Var nham myc dich tim ra cac
vi tri 1ap dat va cong suat thich hop ciia cac DG sao
cho dam bao cac muc tiéu vé chat lugng dién ning
va cuc tiéu hoa cic chi phi can thiét. Cac luu y doi
V6i bai toan:

— Vi tri dat: DG c6 thé lp dat o tt ca cac nit
ngoai trir nut can bang. Cac nut tich hop DG tham
gia vao viéc diéu khién Volt/Var. Bién do dién ap
muén muédn 1a 1.00 pu.

— Cong sudt: Cong suat cua DG khong duoc
vuot qua cong suét dinh muc cua hé thng.

3.2. Ungdung phuong phap MFO cai tién va

bai toan diéu khién Volt/Var

3.2.1. Cdc ham muc tiéu

Duy tri dién ap 1a mot diéu kién vo ciing quan
trong trong viéc giir ludi dién hoat dong on dinh.
Dién 4p phai luén nam trong pham vi cho phép va
duoc thé hién qua cong thirc (10) theo Lee et al.
(2021):

> 351w 1-11)

ht \ it (10)
T

C =

Trong d6:

Vin: Dién ap ¢ nit thir i vao gio h
N: nait cudi cing cua ludi dién

T: Tong thoi gian

Khi két ndi DG vao ludi dién truyen tai thi khong
c¢6 diéu kién rang budc vé sd lwong DG, tuy nhién
s6 luong DG cang nhiéu thi chi phi dau tu s& cang
tang 1én, do d6 ta can phai dua chi phi vao ham muc
tiéu cua bai toan nhu Lee et al. (2021):

M
Ccost = z IDDG,i X
i=1

. Coe la chi phi lip dit trung binh cia DG tinh
bang USD/kW (vi du: 3,975 USD/kW) va M 1a DG
CUdi cung.

(1)

Khi tich hop DG vao luéi ¢ thé 1am giam ton
thit cong suat trong hé théng do DG co thé phat
nguoc cong suat 1én ludi. Do d6 ton that ciing 1a mot
thanh phan quan trong dé danh gi4 theo Lee et al.
(2021):
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C — h=1 i=1 (12)

Stossih 12 tON that cong suat & nhanh thir i va B 1a
nhanh cu6i cung cua hé thong.
3.2.2. Chudn hod

Dé két hop cac ham muc tiéu dé danh gia thi viéc
chuén hoa v6 cung can thiét. Truong hop toi té nhat
cta dién ap la dién ap léch khoi gia tri dinh muc
10%, treong hop tdi té nhét caa ton thit 1a vuot 10%
gia trj dinh muc & tat ca cac nhanh, truong hop toi
té nhét cua chi phi 1a khi DG duoc ldp & tat ca cac
nut trong hé théng. Do dé, ta c6 thé chuén hoa cac
ham muc tiéu theo Lee et al. (2021) nhu sau:

T N
> 3ovi -2
_ha\iza (13)
o TxNx0.1
T B
S, .
C _ hz_;(;(l loss,i,h |)J (14)
loss.nom T B x Spaee 0.1
M
Z Poci XCoe
c (15)

cost,norm m
3.2.3. Ham t6i uu cua bai todn (FF)

- Cac ham muc tiéu sau khi da ghuén hoa s€ duoc
tong hop voi nhau va ching s€ the hi¢n mie d6 anh
hudng thong qua cac trong so di kem.

FF =aXCV,norm +ﬂXC

cost,norm (16)

+yxC

loss,norm
min FF 17)

Trong d6 a, B, ¥ lan luot 1a cac trong sé cua muc
tiéu dién ap, myc tiéu ton that cong suat va muyc tiéu
chi phi trong ham t6i wu cta bai toan.

3.2.4. Cdc diéu kién rang buéc

Khi tich hop DG vao Iuéi, phai dam bao dicu
kién vé can bang cong suat:

M N L

Z PDG,i +Z Pg,i :Z F)Ioad,i + Z Plosses,i (18)

i=1 i=1 i=1 ie{branches}

Trong do:

Ppc,i: Cong suat phat cia DG thi i

Pgi: Cong sudt phat ciia may phat thir i

Pload,i: Tai 6 nat thu i
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Plossesi: TON thit cong sudt ¢ nhanh thr i.

Gidi han cong suét tac dung va cong suat phan

khang ctia ngudn phat DG
B min < Poci <R max (19)
Q min < Qpei < Q max (20)
Trong d6:

Pog,i: Cong suat phat cia DG thir i

Pimin: COng suét phat t6i thiéu cia DG thir i
Pimax: COng suét phat t6i da ciia DG thir i
Qog,i: Cong suét phan khang cta DG tht i
Qimin: COng suat phan khang tdi thiéu DG thir i
Qimax: Cong suat phan khang t6i da DG thr i

Gigi han dién 4p ciia cac nut trong hé théng nam
trong giGi han cho phép +5%:

Vi <V, <V,

i i,max (21)
Trong d6:
Vi: Dién ap ctia nat thir i
Vimin: Dién ap t5i thiéu caa nat thi i
Vimaxc: Dién ap ti da cua nt thi i
3.2.5. Vector loi gidi Cua bai toan
MGi 1oi giai cua giai phap 1a mot vector gom 2n
phan ti, trong d6 n 1a s6 nguon DG. Véi n vi tri dau
tién 1a vi tri cta nguon DG va n vi tri sau 1a cong
suat cua nguon DG tuong tng.

JA_L.X:"'—‘?.‘QL

——

0 .0,

Positions Reactive powers

3.2.6. Cac buoc thyc hién bai todn

) Ap dung phuong phap MFO cii tién cho bai toan
diéu khién Volt/Var dugc dé xuat thyc hién qua cac
budc:

Budc 1: Khéi tao ngau nhién cac vector 10i giai
Cua bai toan.

Buéc 2: Két n(“')irngué‘)n DG vao luéi dién tai cac
Vi tri X v&i cong suat phan khang Qj tuong ng.

Budc 3: Gan gia tri phuy tai thoi gian thyc cho cac
nut cua ludi dién mo phong.

Budc 4: Chay bai toan phan b cong suat
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Bude 5: Xem xét dién ap cua cac nat nam trong
gidi han cho phép, néu chua thoa man, tién hang
diéu chinh Volt/Var va chay lai bai toan phan bd
cong Suat.

Budc 6: Xem xét do léch cong suit bé hon mot
hang s mong mudn cho truéce, néu chua thoa man,
tién hang diéu chinh Volt/Var va chay lai bai toan
phan bd cong suat.

Budc 7: Néu da str dung tat ca tai trong hé théng
tai céc thoi diém thi tién hanh tinh todn gia tri ham
muc tiéu, néu chua thi tiép tuc gén gia tri tai vao céac
nut.

Budc 8: Sau khi tinh gia tri ham muc ti€u thi xem
xét diéu kién dirng, néu thoa thi két thuc bai toan,
néu chua thoa thi khoi tao vector 16i giai khac va
quay lai Budc 2.

Luu dd thuc hién bai toan tdi uu duoc thé hién
trong Hinh 5.

Khai tao DG ngiu nl

hién
| Kétadi DG vo ludi dién

Két hop img dung db thi phu ti cho ludi dién

. Diéukhién VoltVar
(cung «dp hojc tiéu thy cong suit phin Khing)

o
Pién ip trong gi6i han?
ves

D3 léch cong sut Ién nhd] < ¢

Ciip nhit vi tri va cdng sult cia DG e

o

e

Tinh todn ham mye tiéw

Théa didu kién dimg

Hinh 5. Céc buéc thuc hién bai toan

3.3. Dir liéu moé phéng
3.3.1. H6 thi phu tdi 24h

Phu tai dién thay ddi theo thoi gian do sy thay
ddi cua cac yéu t6 khac nhau nhu nhu cau, thoi tiét
va mua. Nhu vay, can phai xem xét sy bién thién cua
tai trong. Hinh 6 biéu thi d6 thi phuy tai trong 24h
dién hinh theo Dugan et al (2013), dugc sir dung lam
dit liéu ddu vao cho bai toan.
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Hinh 6. Do thi phu tai 24h (Dugan et al., 2013)
3.3.2. Luoi dién \EEE 30 nut

Cac hé thong thir nghiém dai dién cho mot hé
thdng dién gan dung cua My da duoc dé xuat cho
cac muc dich nghién ctru va gido duc vao nam 1962.
Mot trong sb do6, hé thdng thir nghiém IEEE 30-bus
trong Hinh 7, bao gém 30 thanh cai, 21 tai, 5 nat PV
va 4 may bién 4p c6 nic phan 4ap theo Dabbagchi
(2019).

Ludi dién IEEE 30 nit s& dugc mé phong bang
phan mém Matlab va st dung cong cu Matpower
Toolbox cua Zimmerman et al. (1997) hd trg tinh
trao luu cong suét.

29t 274 = 28l
120 - ~—_
— 260 25—
30 L1oY -
L21 =

Hinh 7. Lwéi dién IEEE 30 nit (Dabbagchi,
2019)
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Bang 1 minh hoa cac diém dir liéu hoat dong chi
tiét cho VVC, duoc xac dinh trong Hinh 4 va Cong
thire (8). Nt can bang va nit PV duge mé phong cd
dién 4p mong mudn 1a 1.00 pu nham giam sy chénh
léch dién ap trén thanh cai.

Bang 1. Gia tri dir liéu ciia VVC
Pai lwgng Gia tri (pu) Pai lwong Gia tri (pu)

Vi 0.98 Q 1
Vs 0.99 Q: 0
Vs 1.01 Qs 0
Vs 1.02 Qs -1

4. KET QUA VA THAO LUAN

Két qua bai toan sau khi tdi wvu bang phuong
phap MFO cai tién s& duoc so sanh véi két qua cua
phuong phap GA theo Kim (2020). Két qua chi tiét
duoc thé hién trong Bang 2.

So voi phuong phép GA cua Kim (2020),
phuong phap MFO cai tien tuy cho ket qua do 1éch
dién 4p va ton that cao hon nhung ket qua ham da
muc tiéu tot hon va chi phi cho DG ciing thap hon
dang ké, nho d6 lam gia tri ctia ham da muc tiéu dat
két qua toi uu hon.

Nhu Hinh 8, ta ¢ thé thiy do thi dién 4p da duoc
cai thién 13 rét va dién ap cac nit dugc dua vé dung
Bing 2. Két qua mé phéng
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gié trj cho phép, nho viéc Iap dat phi hop cac thiét
bi bu cong suat phan khang.

Két qua vi tri ldp dat cua DG va cong sudt DG
tuong tmg dugc thé hién trong Bang 3. Vi tri va cong
suét lap dat phu hop cia DG 14 tai cac nat 7, 12, 15,
28 va 29. Trong d6, nht 12 ¢ vi tri trung tAm cla ludi
dién két néi vai nhiéu duong day va may bién ap nén
¢6 kha ning ldp dat cong suat DG 16n. Trong khi,
nat 29 & vi xa hon, viéc lap dit DG cong suat 1on s&
khong thuan loi.

5. KET LUAN

Tir két qua bai toan cho thay phwong phap MFO
cai tién 1a hiéu qua khi ap dung trong bai toan t6i uu
vi tri va cong suat DG va cho két qua téi vu hon so
v6i phuong phap t6i uu GA. Két qua bai toan cho ta
biét duoc vi tri va cong suat nguon DG can tich hop
vao ludi dién dé cai thién chat luwong dién nang. Viéc
ap dung do thi phu tai va ludi dién truyén tai mo
phong twong ddi gan véi dir lidu thyc té, nén thuat
toan MFO cii tién hoan toan c6 thé dp dung ddi véi
cac luéi dién thuc té. Két qua bai toan co thé dugc
sir dung trong viéc quy hoach ngudn phan tan, t6i wu
hoa chi phi va danh gia duoc tinh trang cua ludi dién
khi s xAm nh4p cua cac ngudn phan tin ngdy cang
cao trong nhitng nhitng nam gan day.

Mb hinh V(%) Ton that (%) Chi phi Ham FF
Khéng ¢6 DG 0.0742 (100%) 0.0194 (100%) 0 0.0936
GA (Kim, 2020) 0.0152 (20.49%) 0.004 (20.62%) 0.0236 0.0427
MFO cii tién 0.0192 (25.88%)  0.0049 (25.26%) 0.021 0.0413

Voltage(p.u)

10
Bus

Hinh 8. Do thi dién ap
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