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TOM TAT

Phuong tién giao thong su dung di¢n dang phat trién nhanh do
nhitng vu diém vé méi trrong, diéu nay dan dén si tang cong sudt, tao ra
nhiéu dp lwc cho mang dién phan phoi vé hién tuwong tdi dinh, sut ap, dao
dong tai, anh hwong dén chat lwong phuc vu. Viéc nghién ciu cdc giai
phdp dé giam thiéu cdc tic dong tiéu cuc néu trén la van dé can phdi
quan tam. Nghién ciru nay dé xudt giai phdp on dinh dién dp cho mang
phan phi tich hop nguon phan tan (DG) va leu trit pin (BESS) khi phat
trzen tram sqc xe di¢n (EVCS), huong dén muc tiéu gidm ton that cong
sudt. Thudt todn Mién dich Céng dong Virus Corona (CHIO) duoc dp
dung dé tim 1oi gidi toi wu, thir nghiém trén mang IEEE 33 va 69 mit
bang phdn mém Matlab R2022a. Bdi todn dwoc danh gid qua 3 tru’ong
hop va so sanh vdi thudt toan CEO da cong bé. Két qua nghién ciru gop
phan quan trong trong mé6 hinh tich hop DG va BESS khi phat trién
EVCS trong thyuc tién, tao ra mot cong cu tinh todan manh mé, phuc vu
cde nghién ciru vé EVCS trong tuong lai.

1. PAT VAN PE

Trong nhiéu thip ky qua, ngénh cong
nghi¢p 0 to da dong vai tro then chét trong
tang truo’ng kinh té toan cau, dong thoi thuc
day d6i méi cong nghé trong linh vuc giao
thong van tai. Ngay nay, cadc phuong ti¢n hi¢n
dai khong chi hudng dén su tién nghi va toc
d6 ma con dugc tich hop cac hé théng an toan
tién tién dé bao vé nguoi tham gia giao thong.
Tuy nhién, mit trai cta su phat trién nay 1a
luong khi thai gdy 6 nhiém ngdy cang gia
tang, dac biét tai cac khu vuc dé thi, noi
thuong xuyén ghi nhan ndng do cao cua cac
chat doc hai nhu bui min PM, nitrogen oxides
(NOy), CO, sulfur dioxide (SO,). Theo théng
ké tir Lién minh Chau Au, khoang 28% luong
phat thai CO: toan cau bat ngudn tir nganh
giao thong van tai, trong do riéng van tai

duong bo dd chiém hon 70% [1]. Trude thuc
trang d6, viéc chuyén dich sang cac giai phap
giao thong xanh, tiéu biéu 1a xe dién (EV),
dang duoc chinh phi cac nuéc phat trién tich
cuc thic ddy nhu mot huéng di tat yéu nham
giam thiéu khi thai nha kinh va cai thién chat
luong khong khi d6 thi [2]. Viéc trién khai
nhanh chéng cac phuong tién st dung dién
(EV) c6 thé gay ra nhiéu tac dong tiéu cuc dén
hé théng ludi dién hién hiru, dac bi¢t 1a trong
bbi canh ludi dién chua duge chuan bi ddy du
dé tiép nhan tai trong 16n va khong 6n dinh tir
cac EVCS. Trudc thuc trang do, nhiéu nghién
ctru da tap trung danh gia cac van dé k¥ thuat
va tim kiém co hoi tich hop EV vao hé théng
ludi dién thong minh nhim giam thiéu tac
dong tiéu cuc va khai thac tiém ning hd trg
ludi. Mot nghién ctru da phan tich tic dong

29 TAP CHi KHOA HOC VA CONG NGHE CAN THO - SO 07 THANG 8/2025



ctia viéc trién khai EV duéi goc d6 cong nghé
xe -ludi dién (vehicle-to-grid - V2@G), trong d6
nhdn manh vai trd cia EV nhu mét nguén
ning luong linh hoat gitip giam thiéu su gian
doan trong cung cip dién tir cac ngudn tai tao
[3]. Trong khi do, mot nghién ctu khac da
phan tich téng thé vé tit ca cac kh1a canh lién
quan dén hoat dong sac EV, bao gom co ché
truyén nang lugng va tich hop véi cac ngudn
phat dién phan tan (DG), nhdam dam béo tinh
6n dinh va hiéu qua cua hé théng dién [4].
Mot sb nghién ciru di dwgc cong b nhim
giam thiéu tac dong ti€u cuc cua EV 1én hé
thong dién. Trong cong trinh ciia [5], cac tac
gia dé xuat mot phwong phéap diéu khién can
bang tai nham giam ton that cong suat ciing
nhu cai thién chét luong dién ap trong hé
théng. Bén canh dé, nghién ctu cua [6] da
khai théc kha ning diéu chinh cong suét phan
khang tai cac EVCS nhu mot gidi phap hi¢u
qua dé nang cao cdu hinh dién ap va ting
cuong do 6n dinh cua ludi dién.

Céc nghién ctru gan day da tap trung vao
viéc téi uu hoa hé théng tram sac xe dién
nhim nang cao hiéu qua van hanh va giam
thiéu tac dong dén ludi dién. Tbi uu hoa vi tri
ciia EVCS cho hé théng phéan phéi tép trung
khong can bang bang cach sir dung Téi wru hoa
bay hat (PSO), két hop véi tich hop DG, nham
muc dich giam thiéu ton that cong suat [6]. Vi
tri tbi wu cua EVCS voi kha ning cung cap
V2G b?mg thuat toan Tim kiém sinh vét cong
sinh (SOS) gitip nang cao hi€u qua van hanh,
giam thiéu ton that cong suat va t6i vu hoa
ngudn cung cap ludi dién thong qua cac ky
thuat V2G [7]. Nghién ctou [8] trinh bay
phuong phép t6i wu vi tri va van hanh cia DG
trong hé thong dién phan phdi c6 xét dén ham
muc tiéu chi phi ciia ton thit ning luong bang
cach st dung thuét toan di truyén (GA). Ung
dung thuat toan toi wu hoa Whale (WOA)
trong qua trinh tich hop ngudn phat dién phan
tan (DG) va tai cdu trac ludi phan phdi trong
viéc nang cao hi¢u sut van hanh hé théng,
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dap tng linh hoat nhu ciu sac EV, dong thoi
giam thiéu ton thit céng suit va ting cudng
d6 6n dinh cho luéi dién [9].

Trong nghién clru nay, nhom nghién ctru
st dung thuat toan CHIO dé tbi wu hoa trién
khai DG va BESS trong cac hé théng phan
phéi tich hop voi EVCS [10]. Muyc tiéu giam
thiéu ton that cong suit va duy tri dién 4p van
hanh & mac 6n dinh. Md hinh da duoc mod
phong trén 2 mang dién phan phdi chuin
IEEE-33 va 69 nut bang Matlab R2022a, véi
3 truong hop thir nghiém va ba muc phdi hop
cong suat khac nhau. Nhitng déng gop chinh
ctia nghién ctru c6 thé duoc tém tit nhu sau:

- M6 hinh 6n dinh chét lugng dién ap tich
hop DG va BESS khi phat trién EVCS.

- K§ thuat ap dung CHIO dé tim 1oi giai
cho nghién ctru dugc dé xuét.

2. MO HINH BAI TOAN

2.1. Ham muc tiéu

F=min(F;) (1)
Trong d6 P;7 1a tong ton thit cong suit
cta h¢ thong.
2.2. Rang bujc
Cén bang cong suat

Nh Nh
Pous +ZPDG,/‘ ZZ(Pt)

2
P P +PEVCS/ +})BESS/ PLT/ ( )
j=1, 2 ..... N,;

QSUB+ZQDG, Z(Q)

Q QL/+QEVCS/ +QBESS/ +QLT]
j=12,..,N,;

3)

Trong do, Ny 1a nut:
Py, QS:UB lan lugt 1a cong suit tic dung
va cong suat phan khang phat ra tr luoi dién.
P69 lan luot 1a cong suat tac dung
va cong suat phan khang tor DG.
P, ; 0, la téng cong suat tac dung va
cong suit phan khang cua tai.
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Peyes; s Qpres; 1 tong cong sudt tac dung
va cong suat phan khang cua EVCS.
Pyrss. i » Opiss,; 12 tong cong suat tac dung
va cong suét phan khang ctia BESS.
P 0 la tong ton thit cong suat tic
dung va cong suat phan khang.
Rang bujc dién ap
Gi61 han dién ap:
v <y <y"i=12,..N,
0.95<V, <1.05 “)

Trong do, V™",
dién ap cao.

V" 13 dién ap thap va

Rang bufc cong suat

Piyesi < Poyes < Piyesiii=1,2,..m ®)

Pt <Py, S Pper:i=1,2,...n (6)

nggs; Prpss i < Popssisi=1,2,....m (7

P =Pyes =P, khi P gi6i han diéu
chinh cua CS tai nut ;

Py =Fog=Fag; Khi By giéi han diéu

chinh ctia nguén DG tai nit ;
Pl =P, . =Pm khi P, gi6i han diéu

BESS,i BESS i BESS,i

chinh ctia hé théng luu trir ning luong pin
(BESS) tai nut i;

n 1a S6 luong EVCS, ngudén DG va hé
théng BESS.

2.3. Thuat toan CHIO

Trong nghién ctru nay, mot thuat toan tdi
vu hoéa méi lay cam hing tir hién tugng tu
nhién lién quan d&n con ngudi, co tén la
CHIO. Y tudng chi dao cua CHIO bit ngudn
tr khai niém mién dich cong déng - mot
phuong phap kiém soat va giam thiéu su lay
lan cua dai dich virus corona (COVID-19)
[10]. Téc d6 lay lan cua virus corona phu
thudc vao muc do tiép xuc truc tiép giira cac
cd nhan nhiém bénh véi nhig ngudi khac
trong cong dong. Dé han ché sy 1ay nhim,

cac chuyén gia y té khuyén céo ap dung gidn
cach x4 hoi. Mién dich cong dong xay ra khi
phan 16n dan s6 c6 kha niang mién dich, tir d6
ngin can virus lan truyén rong rdi. Nhirng
khai ni¢m trén duogc troru tugng hdéa va mo
hinh héa dudi dang bai toan téi vu héa. CHIO
md phong lai chién luge mién dich cong dong
va co ché gidn cach xa hoi théng qua ba loai
trang thai ca thé: d& bi nhiém, dang nhiém va
da mién dich. Cau triic nidy nham dinh hinh
cach thuat toan cdp nhat by gen cua ting cé
thé thong qua cac chién lugc md phong gidn
cach nhu dugc trinh bay & hinh 1. Thuat toan
CHIO dugc danh gia hiéu qua bang cach ap
dung trén 23 ham benchmark tiéu chuan trong
linh vuc t6i vu hoéa.
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T If]):l'(.k])]ll . ‘; : ‘ w Dugc bao vé gian tiép
Hinh 1. Phan bo ca thé trong CHIO

C6 6 budc chinh trong viéc trién khai
CHIO, dugc trinh bay ¢ Hinh 2:

Bwéce 1: Khéi tao
Ham muc ti€u cua thuit toan nhu sau:

o
&
41‘) DPang
Ij nhiém

Min f(x);xe{LB,UB} (8)

Trong do f(x) 1a ham muc ti€u (hoac ty 1¢
nhiém) duogc tinh toan cho mdi c4 thé x = (x1,
x2,..., xn) khi d6 x;1a iy gen (hodc bién diéu
khién) va n 1a tong sb gen cho mdi cé thé. Luu
v rang pham vi gia tri cho mdi gene x; [LBi,
UBi] trong d6 LBi va UBi dai di¢n cho gidi
han dudi va gidi han trén cta gen x;.
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CHIO c¢6 bdn tham sd thuét toan va hai
tham s diéu khién. B6n tham s6 thuét toan la:

e Cy: sb6 ca nhidm ban dau do mét ca thé
gayra.

e HIS: kich thudc quan thé.

e Max_Iter: s6 lan lap tbi da.

e n: sb luong bién diéu khién cta bai toan
dang xét.

CHIO ¢6 hai tham sd diéu khién chinh
duoc khoi tao trong budc nay:

e Ty 18 tai sinh co ban (BRr) diéu khién
hoat dong cia CHIO thong qua su lay lan cta
dai dich virus trong quan thé.

e Tudi ti da clia cac ca nhiém (Max_Age)
xé4c dinh trang thai ctia cac ca nhiém, trong d6
cac ca dat dén Max Age duogc coi 1a dd hdi
phuc hodc da qua doi.

Budre 2: Tao quan thé mién dich dan

Trong quan thé mién dich dan (HIP), cac
ca nhiém duoc luu trit duéi dang ma tran hai
chiéu c6 kich thuéc n xHIS:

1 1 1
X X, .. X,
2 2 2
X X X

HIP=| ! 2 " )
XIS S

Trong do, moi hang j dai dién cho mot ca
nhiém ¥/, dugc tao ra nhu sau:

x/ =B, +(UB ~LB )xU(0),
Yi=L2..,n

(10)

Ham muc tiéu (cho mdi ca nhiém) dugc
tinh toan bang cong thire (10). U(0,1) biéu thi
mot sd ngﬁu nhién dugc chon ra tr mét phan
phéi dong déu trong pham vi [0,1] va dam bao
rang x/ dugc chon ngdu nhién trong khi van
nam trong gioi han dudi UB; va gidi han trén
Lb;. Vector trang thai (S) co6 do dai HIS cho tat
ca cac ca nhiém trong HIP dugc khdi tao la
zero (cho céac ca dé bi nhiém) hodc mot (cho

KHOA HOC KY THUAT - CONG NGHE

cac ca nhiém). Luu ¥ rang s6 don vi trong (S)
dugc khai tao ngiu nhién 1én dén C,.
Buwéce 3: Tién hoa quan thé mién dich
virus corona
Pay la giai doan tién hoa chinh ctia CHIO.
Gen (xij ) cia ca nhiém ¥’ s& dugc gilt nguyén
hodc bi anh hudng boi bién phap gian cach xa
hoi dya trén ba quy tic dya trén ty 1€ tai sinh
BRr nhu sau:
x/(t+1) «
xi{(t) r > BR,
; 1
J
C(x{(t)) r<§.BRr, (11)
N(x/(t)) r< %BR,,

R(x/(t)) r < BR,,

Trong do, r tao ra mot so ngau nhién trong
khoang tir 0 dén 1. Ba quy tic gom:

Ca nhiém: Trong pham vi nay,

re[O,EBRV} , gid tri gen m&i x/ (¢ +1) bi anh
hudng bai yéu té gidn cach xa hoi duoc tao ra

tr sy khac biét gilra gen hién tai va gen dugc
lay tir mot ca nhiém x“:

X/ (1+1)=C(x/(1)) (12)
Trong do:
Clxl()=x] () +r(x/()xi()  (13)

Luu y rang gia tri x{ (¢ ) dwoc chon ra ngau
nhién tr bat ky ca on dinh x° nao dua trén
vector trang thai (S) sao cho ¢ = {z‘|S(i) = 1} .

Ca dé bi nhiém: Trong pham vi nay, gia tri
gene mdi cua ca dé bi nhiém bi dnh hudng boi

yéu td gidn cach xa hoi dugc tao ra tir sy khac
biét gitta gen hién tai va gene lay tr mot ca

nhiém re [%BRF%BRF} , g4 tri gen
m&ix/ (t+1) d&bi nhidm bj anh hudng boi yéu
t6 gian cach xa hoi dqu tao ra tur su khac biét
gitra gen hién tai va gen lay tir mt ca nhiém x™:
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X/ (t+1)=N(x/(t)) (14)
Trong do:
N(x{(t)=x{(t)+r(x/(1)-x"(1))  (15)

Luu y rang gia tri x"(t) duge chon ngiu
nhién tir bat ky ca on dinh nao x” dya trén
vector trang thai (S) nhum = {i|S(z’) = O} .

Ca mién dich: Trong khoang gia tri xac

dinh, » {% BRr,BRr} , gia tri gene mdi cla ca

thé duoc anh huong boi mot yéu 6 gidn cach xa
hoi, dugc tinh tir sy khac biét gitra gene hién tai
va mot gen lay tir mot ca thé da mién dich x”:

X/ (t+1)=R(x/(1)) (16)
R(x/(t)=x](t)+r.(x](t)x](t) (17)

Luu ¥ ring gia tri tic 13 c4 thé mién dich tt
nhat x" duya trén vector trang thai (S)
nhu: f(x!)=arg Min sk -2 f(x]).

Budc 4: Cap nhat quan thé mién dich

Ty 1& mién dich ctia mdi ca thé bi nhidm
duoc tao méi sé duoc tinh toan. Néu cé thé méi
c6 gia tri ham muc tiéu tot hon, no sé& thay thé ca
thé nhiém hién tai f(x/(t+1)) cia mdi ca
nhiéfm dugc tao mbi s& dugc tinh
toan, x/ (¢ +1) dugc tinh toan va truong hop
nhiém bénh hién taix’(7) 1a ca nhiém hién tai s&
duoc thay thé boi ca méi, x/(1+1), néu ca
nhiém méi c6 gia tri ham muc tidu t6t
hon: f(x/(t+1))< f(x/(t)) ting thém mot
don vi néu S; = 1. Vector trang thai (S;) dugc
cap nhat cho tirng ca thé ¥’ dua trén ngudng
mién dich cong dong theo cong thirc sau:

1) f(x'(t+1))<
f(x)(1+1) o
Af(x) ’
=is_Corona(x’(t+1))
2) f(x'(1+1))<
[P ), o
Af(x) ’

(18)

Trong d6 is _ Corona(x’(t+1)) 12 mot
gid tri nhi phan biang mot khi ca méi
(x’(t+1)) ké thira gia trj tir bat ky ca nhiém
ndo. Af(x)la ty 1& mién dich trung binh cta

HIS
1 o . .X'l
quan thé, vi du nhu: & .
HIS

Bude 5: Céc ca tr vong

Néu ty 16 mién dich f(x/(t+1)) cta ca
nhiém hién tai S; =1 khong thé cai thién sau
mot s6 vong 1ap nhat dinh, nhu dugce xac dinh
boi tham sO Max_Age , (A;>Max_ Age)
treong hop nay dugc coi 1a "chet". Sau do, nod
s¢ duoc thiét 1ap lai bang cach su dung
x! =LB.+(UB,—LB;)U(0,1),Vi=12..,n Hon
ntta, 4; va S; duogc thiét 1ap bang khong.
Phuong phap nay c6 thé hitu ich trong viéc da
dang hoa quan thé hién tai va do d6 giup thoat
khoi téi wu cuc bo.

Buwdc 6: Dung vong lap

Tiéu chi diung cia CHIO bao gdm viéc
1ap lai cac budc 3 dén 5 cho dén khi dat duoc
tiéu chi két thiic, thuong 1a khi sb vong lap
t6i da duoc hoan thanh. Trong trudng hop
nay, tong sd ca d& bi nhiém va mién dich
chiém wuu thé trong quan thé, trong khi sb ca
nhiém giam dan.

Buie 1 | Buge 3

Khai tao cac
tham sb ciia
thuat toan CHIO

Budre 2 l

X/ (t+1)=x/(t)
x/(t+1)=R(x/ (1)

Tao mién dich
cong ddng

x/(t+1)=N(x/ (1)

Buéce 6

x/ (1 +1) = C(x/ (1))

Budéc 4

| j=j+l H Truong hop tir vong |'—| Cép nhit quén thé mién dich |

]D/B wéc S

Hinh 2. Luu dé ciia thuat toan CHIO
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2.4 Ap dung thuit toan CHIO giai quyét
bai toan EVCS

Bude 1: Xac dinh dit liéu dau vao, thiét 1ap
sb luong tram sac xe di¢n (EVCS).

Bwéc 2: Khai tao thuat toan CHIO véi cac
tham s6 gom: HIS, Max age, BRr vd
Iteration .

Buéce 3: Tao quan thé mién dich gém cac
ca nhiém véi kich thude n xHIS.

Buwdc 4: Tinh gia tri ham muc tiéu cho tung
ca thé theo cong thirc (8), tao ra xij ngau nhién
theo (10), va thuc hién giai doan mién dich.

Buée 5: Cap nhat quan thé mién dich theo
cong thuc (17).

Buwéc 6: Tang s6 vong lip va xéac dinh cac
ca tir vong dya vao tham s6 Max_Age.

Budée 7: Lip lai cac bude tir 2 d&én 5. Khi
vong lip két thuc, thu lai két qua cudi cung.

3. KET QUA MO PHONG

M6 hinh duoc trién khai qua ba trudng

hop nhu sau:

Truong hop 1: Hé thong chi tich hop
ngudn DG.

900 _____ ], _____ : ..... TI._._ }_._._]I _____ I[_._._:._._ :_._._: _____ Ir_
500 |®'DG! “"DG&BESS' M"EVCS. D
—~ A A A
B 700 ,_,i;_,i;,T:; :r._._i _____ :r_._._i._._i_ ..... i _____ :r‘
= 600 |-t b el
H 1 1 1 1 1 1 1 1 1 1
~ 0 l | | I | | | 1 | |
= S [
w i i i i i i i i i i
=10} e mbm e m ek mmd e mm AU S HIN '
g W
8 300 f--foctomfonbocboddd i
Ja' i i i i i i i i i i
"_'; 200 ..... i ..... i ..... i.-.-i._.-i ..... E_.-.E._.-i -E -E
o 100 (il bbb b B R 1R
Ble) | | | | | | | | | |
H O 1 1 1 1 1 1 1 1 1 1
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Truong hop 2: Hé thong tich hop ca DG

va h¢ thong BESS.

Truong hop 3: Hé thong tich hgp EVCS,

DG va BESS.

3.1. Mang phan phéi IEEE 33 niit

Hé théng dién bao gdm 33 nat, véi tong
cong suit tac dung va cong suat phan khang
ctia phu tai 1an luot 1a 3,715 MW va 2,300
MVAr[11].

Cong suét cua 7 tram sac EVCS duoc cb
dinh tai cac nat 3, 7,9, 19, 22, 24 va 26. Pong
thoi, 3 don vi DG dugc dat tai cac nat 14, 18
va 32, trong khi h¢ théng luu trit BESS dugc
bb tri tai cac niit 8 va 27. Cau hinh nay nham
muc ti€u giam thiéu ton that cong suét, on dinh
dién ap, tdi wu hoa viéc khai thac nang luong
ttr DG va cac nguon tai tao, déng thdi nang cao
hiéu qua van hanh cua hé théng [12], [13].

Cong suét ciia cac ngudn ning luong mit
troi (PV) va nang luong gio (WT) trong
khoang thoi gian 24 gid dé mé phong va kiém
tra qua trinh phan phdi cong suit, véi cac
thong s6 ciia ngudon WT va PV duoc tham
khao tir bo dir liéu thong sb [14].

g T = —- fmrmemem— T === | [y 1
! 1 | | | 1 1 | 1 ! ! !
| "o 7 190 | | | | | | | |
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Hinh 3. Ton thét cong suit trong ba truwong hop khao sat
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Két qua md phong trong hinh 3 cho théy :

Trwong hop 1 (chi sitr dung DG): Gay
ton that cong suét 1on nhat trong hé théng, dac
biét 1a vao cac khung gio tir 11 gio dén 17
gio. Tong ton thit gan nhu gip ddi so véi
truong hop 3. Viéc chi dwa vao DG khién hé
théng khong 6n dinh va ton thit ting manh
trong cac khung gio tai cao.

Truomg hop 2 (DG két hop BESS):
Giam ton that dang ké so v6i truong hop 1
trong hau hét cac khung gio. BESS gitp cung
cap thém cong suit nhanh chong trong gid cao
diém, lam giam tai cho DG. Tuy nhién, do
dung luong han ché nén BESS van gip khé
khan khi tai bién dong 16mn.

Truong hop 3 (két hgp EVCS, DG,
BESS): La giai phap hiéu qua nhat, véi ton
that cong suit thip nhit trong tit ca cac
khung gio, dac biét la trong khung gio tir 13
gid dén 16 gio. Su phdi hop giita EVCS va
BESS gitip diéu phdi tai t6t hon, giam ap luc
cho DG va tdi wu héa hiéu qua van hanh.
Diéu nay chimg minh giai phap tich hop nay
khong chi mang lai hiéu qua thiét thue, on
dinh ma con phu hop dé trién khai tng dung
phat trién hé théng EVCS trong thuc tién.

Ngoai ra, cac gia tri dién ap trong 3 muc
thtr nghiém: sac cham, sac trung binh, sac
nhanh duoc cai thién déng ké trong pham vi
giéi han 0,95 pu dén 1,05 pu duoc trinh bay &
hinh 4.

1.05

)

2 1

o

~®©

c

O

Q

0.95
i Sac trung binh
4 |~ Sacnhanh
i'|— % = Trwdong hop co ban

0.9 —_—°-

Hé théng dién bao gém 69 nit, véi tong
cong suit tic dung va cong suat phan khang
cia phu tai lan luwot 1a 3,8 MW va 2,69
MVAr [11].

20 25

Sé nut
Hinh 4. Gia tri dién ap mo phéng trén mang IEEE 33 nit
3.2. Mang phén phéi IEEE 69 nut

Cong suét cua 7 tram sac EVCS duoc cd
dinh tai cac nut 4, 5, 28, 29, 43, 47, 69. Déng
thoi, 4 don vi phat dién DG dugc dat tai cac
nat 12, 19, 59, 62, trong khi hé théng luu trir
BESS duoc b tri tai cac nat 11, 18, 61.
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Bang 1. Két qua ton thét cong suét trén 2 mang lwéi IEEE 33 va 69 nut

IEEE 33 nut Sac chim Sac trung binh Sac nhanh

Tén that cong CEO 94.05847 95.23819 108.5799
suat (kW) CHIO 72.758846 72.755846 72.388466
IEEE 69 nut Sac chim Sac trung binh Sac nhanh

Tén that cong CEO 73.3826 73.2003 74.6812
sut (kW) CHIO 70.514372 70.403869 72.652285

S6 liéu so sanh tir Bang 1 cho thay thuat
toan CHIO ludn cho két qua ton that cong suat
thip hon so vi CEO [11] & ca hai hé thong
IEEE 33 nt va 69 nut, trong moi muc do sac.
Dic biét, su chénh léch rd rét nhét 1a & mic
sac nhanh tai IEEE 33 nut, véi CHIO giam
tén thit tr 108.5799 kW xudng chi con
72.388466 kW. Biéu nay chimg t6 CHIO ¢6
kha ning tim kiém hiéu qua hon trong diéu
kién hé thdng tai cao.

4. KET LUAN

Qua nhirng két qua mo phong, danh gia co
thé khéng dinh réng, thuét toan CHIO da dé
xut 13 giai phap t6i wu va hiéu qua cho bai
toan on dinh chét luong dién ap trong mang
dién phan phdi c6 tich hop DG va BESS khi
phat trién hé thong EVCS. M6 hinh bai toan
da chung minh tinh hiéu qua cua k¥ thuat ap
dung két hop huy dong nguon DG va hé thong
BESS d¢ giit on dinh, giam ton thit cong suat
trong mang dién khi ngudn, tai va dién ap co
su dao dong. Giai phap két hop nay mang lai
hiéu qua tich cuc trong viéc giam thiéu nhirng
ap luc 1én mang dién phan phdi khi phat trién
hé théng EVCS.

Tai liéu tham khio
[1] U. Europea. EU transport IN
FIGURES. Publications office of the

European Union; 2011

[2] OECD. Non-exhaust Particulate
Emissions from Road Transport: AN
IGNORED ENVIRONMENTAL POLICY
CHALLENGE. 2020. [Online].

[3] J. Y. Yong, V. K. Ramachandaramurthy,

30

K. M. Tan et al. A review on the state-of-the-art
technologies of electric vehicle, its impacts and
prospects. Renew. Sustain. energy Rev. 2015; 49:
365-385.

[4] K. Mahmud, G. E. Town, S. Morsalin
et al. Integration of electric vehicles and

management in the internet of energy. Renew.
Sustain. Energy Rev. 2018; 82: 4179-4203.

[5] S. Deilami, A. S. Masoum, P. S.
Moses et al. Real-time coordination of plug-
in electric vehicle charging in smart grids to
minimize power losses and improve voltage
profile. IEEE Trans. Smart Grid. 2011; 2(3):
456-467.

[6] J. Y. Yong, V. K.
Ramachandaramurthy, K. M. Tan et al. Bi-
directional electric vehicle fast charging station
with novel reactive power compensation for

voltage regulation. Int. J. Electr. Power Energy
Syst. 2015; 64: 300-310.

[7] M. S. K. Reddy and K. Selvajyothi.

Optimal placement of electric vehicle

charging station for unbalanced radial
distribution systems. Energy Sources, Part A

Recover. Util. Environ. Eff. 2020; 1-15.

[8] M. Farsadi, T. Sattarpour, and A. Y.
Nejadi. Optimal placement and operation of
BESS in a distribution network considering
the net present value of energy losses cost. 9th
International Conference on Electrical and

TAP CHi KHOA HOC VA CONG NGHE CAN THO - SO 07 THANG 8/2025



KHOA HOC KY THUAT - CONG NGHE

Electronics Engineering (ELECO), IEEE. Springer. 2024; 240-251.
2015; 434-439. [12]

[9] W. Zhang and S. Wang, Optimal and siting of multiple distributed generators in
allocation of BESS in distribution network  distribution system using bacterial foraging

based on improved equilibrium optimizer.  gptimization. Swarm Evol. Comput. 2014; 15:
Front. Energy Res. 2022; 10: 936592. 58-65.

[10] M. A. Al-Betar, Z. A. A. [13] D. B. Prakash and C.
Alyasseri, M. A. Awadallah and I. Abu Doush,
Coronavirus herd immunity optimizer (CHIO),
vol. 33, no. 10. Springer London; 2021.

M. Kowsalya. Optimal size

Lakshminarayana. Multiple DG placements in
radial distribution system for multi objectives
using Whale Optimization  Algorithm.

[11] T. V. Minh, L. Diep, H. Van  Ajexandria Eng. J. 2018; 57(4): 2797-2806.
Pham et al. A Chaotic Equilibrium [14] D. Q Hung and N

Optimization for Electric Vehicle Charging i ) i
Mithulananthan. Altemat lytical h
Scheduling in Distribution Networks with thulananthan. Altemative analytical approaches

fi le DG allocation ft 1
Integrated Battery Energy Storage Systems. or renewable DG allocation for energy loss

minimization. [EEE Power and energy society
general meeting, IEEE. 2012; 1-10.

International Conference on Green
Technology and Sustainable Development,

VOLTAGE QUALITY STABILITY IN DISTRIBUTION NETWORK WITH INTEGRATED
ELECTRIC VEHICLE CHARGING STATIONS

ABSTRACT

Electric vehicles (EVs) are rapidly developing due to their environmental advantages. However, this
growth leads to a significant increase in power demand, creating pressure on the distribution power
network in terms of peak load phenomena, voltage drops, and load fluctuations, which negatively affect
power quality and service reliability. Therefore, researching solutions to mitigate these adverse impacts
is a matter of concern. In this study, we propose a solution to maintain voltage quality stability in
distribution networks integrated with Distributed Generation (DG) and Battery Energy Storage Systems
(BESS), in the context of expanding Electric Vehicle Charging Station (EVCS) systems, with the objective
of minimizing power losses. The Coronavirus Herd Immunity Optimization (CHIO) algorithm is applied
to determine the optimal solution to the problem. Standard IEEE 33-bus and 69-bus distribution test
systems are used for simulation and validation using Matlab R2022a. The performance of the proposed
approach is evaluated under three different case and compared with the previously published An
improved Chaotic Equilibrium

Keywords: BESS, CHIO algorithm , electric vehicle, EVCS, distributed generation
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