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TOM TAT

Cac nghién ctu cho thy viéc phdi hop sac gitia céc phuong tién trong tram
sac xe dién mang lai nhiéu lgi ich vé kinh t€ va ky thuat. Cac gidi thuat Iap ké
hoach sac thutng chia ca lam viéc thanh cac khodng thai gian (15 - 30 phit) va
gidi cac bai toan t6i uu o rang budc nham dat dugc muc tiéu toi uu toan cuc vé
ki thudt hodc kinh té. Tuy nhién, dé hién thuc héa nhitng ké hoach sac do, cic
nghién ctu vé dap ting thai gian thuc theo 1énh diéu khién co dugc tir ké hoach
sac dai han can dugc xét dén. Tai Viét Nam, cac nghién cGu gan day ciing cho
théy su chuyén dich trong giao thong dd thi trong do xe dién hai banh va ha tang
sac di kem dugc danh gia la gidi phap thay thé cac xe mdy truyén thong va thiic
ddy giao thong db thi bén viing. V6i xu hudng d6, trong nghién ciu nay, cic tac
gia thuc hién mo hinh héa va danh gid cac dap (ing diéu khién thai gian thuc cla
tram sac xe dién hai banh véi ké& hoach sac dai han c6 duoc tir gidi thuét phan bg
cong sudt trong ca lam viéc. Nghién citu nay nham b sung va ciing ¢6 tinh kha
thi clia gidi thudt 1ap ké hoach sac dai han cho tram sac xe dién.

Tt khoa: Xe dién hai bdnh; xe dap dién; xe mdy dién, tram sac; dién mdt troi.

ABSTRACT

Studies show that the charging coordination in electric vehicle charging
stations can offer many economic and technical benefits. Scheduling algorithms
often consider a working day as a series of time-steps (15 - 30 minutes) and
solve constrained optimization problems in order to achieve technical and/or
economic objectives. However, in order to realize those long-term charging
schedules, studies on the real-time responses following to commands derived
from long-term scheduling should be considered. In Vietnam, recent studies also
show a transition in urban transport in which two-wheeled electric vehicles and
charging infrastructure are emerging as an alternative to conventional gasoline-
powered motorcycles. Following the transition, in this study, the authors
conduct model and investigate the real-time responses of two-wheeled electric
vehicle charging stations which should consistent with the long-term charging
schedule. This study aims to further supplement the feasibility of the long-term
charging schedule algorithm for electric vehicle charging stations.

Keywords: Electric two-wheelers; e-bikes; electric mopeds; electric
motorcycles; charging stations; solar energy.
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1.DAT VAN BE

Véi chién luge dién khi hoa giao théng, phat trién
phuong tién chay dién, mét trong nhiing déi tugng can dac
biét quan tdm la co s& ha tang sac. Ha tang sac khéng
nhiing can dap Ung nhu cau sac cla cac phuong tién ma
con chiju rang buéc baéi cadc muc tiéu ky thuat va/ hoac kinh
té. Xét trén khia canh ky thuat, khi cac tai sac tham nhap véi
téng dung lugng du 16n, viéc sac khéng kiém soét co thé
lam tang phu tai dinh, anh hudng dén tinh tinh cdy va én
dinh cta hé thong dién [1]. Ngoai ra, tai sac tham gia vao
hé théng nang luogng cho phép cung cdp cac dich vu ky
thuat gop phan thac ddy hinh thanh cac lugi dién théng
minh. G khia canh kinh té&, viéc diéu phdi sac cho phép chu
thé van hanh tram sac t6i uu dugc doanh thu va/ hoic
cung cap biéu gia dich vu canh tranh cho chd phuong tién
déng thaoi, 8 mic dé nao dé, ¢ tiém nang cung cap dich vu
phu trg cho phia dién luc. Cung véi xu hudng phat trién thi
trudng dién, su phd bién cia nguén tai tao phan tan cling
la nhiing yéu t6 thuc ddy cac nghién cuiu va iing dung thuc
tién cta viéc 1ap ké hoach va diéu phoi phu tai n6i chung va
tai xe dién noi riéng.

Cac chuong trinh diéu chinh phu tai dién (DR) thudng
dugc thiét ké nham cung cap kha nang dich tai va cat giam
phu tai. So vGi cac tai tiéu thu dién khac, tai sac dap lng tot
véi cac chuong trinh diéu chinh tai béi cac yéu t6: 1) Téng
cdng sudt cla so6 lugng 1én cac EV trong tram sac la kha
déang ké va 2) Tai sac c6 thé cho phép sac vao cac khung gid
khac nhau trong thaoi gian d6 xe (thudng da dai) do d6 né
c6 thé cho phép linh hoat quyét dinh thgi diém sac hoac
tam diring sac vao gid cao diém ma déng thai théa man ca
nhu ciu sac cta phuang tién va yéu cau diéu khién cuda
chuong trinh diéu chinh phu tai.

Su tham gia clia xe dién, thiét bi tich trit nang lugng va
nguédn tai tao phan tan vao hé théng nang lugng tao tiém
nang va nhu ciu hinh thanh cac lusi dién thong minh.
Trong cac lugi dién théng minh gém nhiéu nguén va tai,
viéc diéu khién giam sat theo thdi gian thuc déng vai tro rat
quan trong [2]. Cac théng tin do luong theo thdai gian thuc
cho biét trang thai hién tai cia nguon tai tao (RES), thiét bi
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tich tr(r dién nang, cong suat sac xa cac tai EV, tur d6 cho
phép thuc hién cac budc diéu chinh tic thai va can thiét
nham duy tri hoat déng 6n dinh cua ludi [3, 4, 5]. Ngoai ra,
cac ban ghi vé théng tin do luding diéu khién theo thai gian
thuc dugc luu trit lai dudi dang cac dit liéu lich st c6 thé két
hagp vai tri tué nhan tao nham téi uu hiéu qua hoat déng va
van hanh én dinh.

Cac nghién ctu lap ké hoach sac théng minh, t6i uu cho
tram sac xe dién rat da dang. Xét vé mat ky thuat, viéc sac
khoéng kiém soat c6 thé lam tang phu tai dinh, qua tai, sut
ap va tdng tén that trong ludi phan phdi [6]. Tuy nhién, viéc
lap ké hoach t6t cho tai sac c6 thé gilp tdng muc tham
nhap clia ca nguon téi tao va xe dién vai ha tang dién hién
hitu déng thdi c6 thé cung cdp thém cac dich vu phu trg.
Da4i véi van dé lap ké hoach sac nham diéu chinh dich tai va
lap vung tai day, c6 nhiéu ky thuat dugc sit dung nhu
nguyén ly can bang Nash [7], tro choi Stackelberg [8], quy
hoach toan phuang [9, 10]... nhdm xay dung biéu gia dich
vu trong d6 khuyén khich sac vao gid thap diém nham lap
vlng phu tai day hodc ciing c6 thé sit dung mot bé diéu
khién tap trung nham thu thip cac théng tin can thiét tu
EV, bd sac, nhu cau chu phuong tién va cac théng tin tu
phia lugi dién sau do6 giai cac bai toan téi uu c6 rang budc
nham thu dugc ké hoach sac theo cac khodng thai gian da
dai (15 - 30 phat).

Mot s6 nghién ctiu dé xuat giai thuat 1ap ké hoach sac 6
t6 dién theo thoi gian thuc. Trong nghién ctu [11], cac tac
gia dé xuat ky thuat lap k& hoach sac EV theo thai gian thuc
nham gidm thiéu anh hudng téi lugi dién va ddm bao théa
mé&n nhu ciu sac. Giai thuat cé thé dat dugc chién lugc sac
lap day t8i uu xét téi viéc toi thi€u hoa phuang sai cda tai.
Tac gida Mohamed A va céng su [12] da dé xuat moét chién
lugc sac thdong minh theo thai gian thuc cho tram sac EV cé
tich hgp PV & nai lam viéc véi muc tiéu |a t6i thidu chi phi
sac. Trong nghién ctu [13], viéc sac/xa dugc dp dung cho
tung EV theo thai gian thuc va theo giai thuat lap ké hoach
sac/xa co xét tGi nhu cau tai cuc bd va cdng suat phat dau
ra clia PV. Nhin chung, trong céc nghién ctu dé, déi tugng
cht yéu la tram sac 6 t6 dién. Ngoai ra, mac du ké hoach
sac dugc thiét lap nhung dap Ung sac/xa theo thai gian
thuc tuan theo ké hoach sac ciing chua dugc dé cap.

Dai véi dién khi héa giao théng & Viét Nam, cac nghién
clru cho thdy tiém nang clia xe dién hai banh la tuong d6i
ro rang, dac biét la tai khu vuc d6 thi [14, 15]. Nhom tac gia
cling da thuc hién nghién cdu va phat trién giai thuat lap
ké hoach sac t8i uu & ché dé dai han cho tram sac xe dién
hai banh tai Viét Nam [16, 17]. Tuy nhién, cac nghién ctu d6
tap trung vao giai thuat lap ké hoach sac phuong tién theo
cac khodng thai gian da dai (15 - 30 phudt) ma chua xét téi
kha nang thuc hién k& hoach sac d6 theo thai gian thuc.

BS sung cho khoédng tréng nghién ctiu trén, nghién cdu
nay dugc cac tac gia thuc hién nham danh gia dap tng cla
tram sac theo thdi gian thuc dua trén tin hiéu diéu khién
tuan tha k& hoach sac dai han.

DPoéng gép chinh ctia nghién ctu nay thé hién & cac diém:
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1) M6 hinh héa cac thanh phan ctia tram sac xe dién c6
tich hgp dién mat trgi: hé théng PV, dc quy xe dién, cac bd
bién ddi dién ti cong suat.

2) Tich hgp cac thanh phan nham phat trién mé hinh
tram sac xe dién hai banh c6 tich hgp dién mat trdi phuc vu
nghién cliu dap Uing sac/xa theo thdai gian thuc.

3) Déanh giad kha nang dap Ung theo thai gian thuc cla
tram sac véi ké hoach sac ¢6 dugc ti méd hinh tram sac &
ché d6 dai han.

4) Danh gia tinh kha thi cta ké hoach sac dai han.

2. MO HINH TRAM SAC XE DIEN
2.1. So dé khdi cta tram sac xe dién tich hop dién mat
troi

So d6 khéi cua tram sac xe dién c6 tich hgp dién mat
troi dugc thé hién nhu hinh 1.

CHARGER CHARGER CHARGER CHARGER

& 5 5

BAT. 01 BAT. 02 BAT. 03 BAI N

SOLAR
INVERTER

N
[

PV ARRAY

Hinh 1. So d6 khdi cGia tram sac tich hgp dién mat trgi

Dién nang dugc lay ti hé théng dién mat troi hodc tu
lugi dé cdp cho &c quy xe dién va cac tai thong thudng
khac. Néu cong suat ra clia dién mat trdi I6n hon nhu cau
tai, dién nang déi du dugc tham nhép 1én ludi. Ludi c6 thé
cung cap phan céng suat con thi€u cho tai néu cong suat
dién mat troi khéng du dap Gng nhu cau tai.

Néu céac bd sac 1a hai chiéu, &c quy c6 thé dugc diéu
khién @€ sac hodc xa va dong vai trd nhu la thiét bi tich tri
nang lugng.

2.2. Hé théng dién mat tréi ndi luéi

Mé hinh module PV:

Céac PV module dugc mé hinh héa dua trén mé hinh 2
tham s6 st dung ngudn dong |, diode, dién tré néi tiép R,
va dién trd song song Ry, nham thé hién dic tinh I-V phu
thudc vao nhiét d6 va cudng d6 buc xa.

I

+
Cf) Rsh 1’4

Hinh 2. M6 hinh mét diode

Pac tinh IV cla mét module PV dugc mo td bai cac
phuaong trinh [18]:
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I=IL—ID_Ish=IL_10[9XD(V:TI:S)_1]_% )

V6i V; 13 thé nhiét cia diode: Vyp = ‘%T
k=1,3806.10% JK' la hang s6 Boltzmann va
g=1,6022.10"C

M6 hinh st dung 5 tham s6:

- I.: Dong quang dién: phu thudc vao nhiét d6 va cudng

do buc xa

- l,: Dong bdo hoda ngugc cla diode: Phu thudc vao

nhiét d6

- R;: Dién tr& noi ti€p

- R,,: Dién tré song song

- n: Hé sé ly tudng cla diode

Ba6i v6i module PV gom N, cell mac néi tiép, va gia thiét

tat ca cac cell la déng nhat va & nhiét dé va cudng dé buc
xa nhu nhau. Khi doé:

Imodule = Icell va Vmodule = Nchell

Phuong trinh thé hién méi quan hé gita dong dién va

dién 4p clla module la [19]:

VM+IMNSR5) _ 1] _ Vm+IMmNgRg (2)
nNsVr NsRgh

Véil,, va V, la dong dién va dién &p cila module

Gidi thudt MPPT:

C6 thé thuc hién do diém cong suat cuc dai bang gii
thuat nhiéu loan va quan sat (P&0O) hoac thuat toan dién
dan gia tang (INC). Thuat toan INC dugc thuc hién dua trén
cac diém:

Iy=1L-1 [exp(

- D6 d6c ctia duding cong cdng suat theo dién ap bang
0 tai diém MPP

- D6 déc duong & bén trai diém MPP

- D6 d6c dm & bén phai diém MPP

Diém MPP dat dugc khi dP/dV = 0, do dé:

dP _ d(VxD) _ dr _
v av —I+V><dV—0 (3)
dI I

it (4)

Mo hinh st dung khau tich phan nham dua gia tri di/dV
+1/V vé 0, tuang (ng vai di€ém cong suat cyc dai. Tin hiéu ra
cla bd MPPT la chu ky lam viéc (duty cycle) cung cép cho
bo chuyén déi tang 4p DC-DC boost converter.

Bé chuyén déi tdng dp DC-DC boost converter:

©
[-_/“3,

) W

O y : L4)

Hinh 3. Bd chuyén d6i tang ap DC-DC boost converter
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Trong mé hinh hinh 3, bé chuyén déi tang 4p DC-DC
lam nhiém vu tang dién ap dau ra ti mang PV |én muc dién
ap phu hop véi bién tan dién mat trdi déng thdi git diém
lam viéc cta PV tai diém cong sudt cuc dai. B6 chuyén ddi
hoat déng & hai ché dé. Trong ché dé dau tién khi dong
khoéa chuyén mach IGBT, dong dién qua cuén cdm va diode
D & trang thai khéa. Trong ché d6 thi hai khi mé& khoa
chuyén mach, dong dién chay qua cudn cam, tu dién, diode
va téi bién tan.

Bién tdn dién mdt tréi hoa luGi:

Pién &p ra mét chiéu tir PV dugc dua qua bo chuyén déi
DC-DC boost converter nhdm nang va gilr dién ap én dinh
& muc phu hop véi bién tan. Mach boost converter dong
thai tich hgp gidi thuat tim diém céng suét cuc dai.

DPé cung cap tin hiéu diéu khién cho cac van béan dan
IGBT, mét vong khéa pha (PLL) dugc thiét 1ap dua trén cac
khé&i bién ddi dién ap cac pha va dong dién day vé hé toa
dé alpha-beta va hé toa d6 d-g. Tin hiéu dugc chuyén tré lai
khung tham chiéu abc va dugc dua dén bod tao PWM cung
cap xung cho PV inverter.

n:I)—w @
C>

Pt WM
VDC+

vDC.

Hinh 4. Bién tan dién mat tr&i hoa ludi
2.3 Ac quy va bé sac/xa &c quy

Ac quy xe dién:

VGi xu huéng st dung ac quy Lithium-ion trong xe dién,
cac tac gid st dung md hinh dc quy ti thu vién Simulink
(hinh 5). Bay la mé hinh tham s6 dong véi nguén ap thay
déi theo dong dién, trang thai nap/xa va loai &c quy.

._Df}. |

First order
low-pass filter
; ,... " ]
i) = __0 (Discharge) Intermnal
it Sel [, .;::_ Resistance
r vy ~ 1 (Charge) ANN—+—0+
| Expis) A It ‘
I.'. — - ’
[ Sela) VABai) 541 |
Exp
r ' ' L . Vioan
Echarge =.20i1,1*, Exp, BattTvpe) | Controlied
Evar—w{ ) voitage

Edischarge = filit.1* Exp, BartType) | [ source

Hinh 5. M hinh dc quy
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Mach nap/xa dc quy:
Source + Bk
st
< : ouT +
s T TN
= Bosy
a &D
Source - | ouT -
> . . <O

Hinh 6. Mach nap/xa dc quy

Ac quy dugc diéu khién nap/xd thong qua bd
buck/boost converter (hinh 6), tin hiéu diéu khién cac khéa
chuyén mach S1, S2 dugc lay tir bo diéu khién mach nap
vGi tin hiéu dat la cong sudt nap/xa va tin hiéu do ludng la
dién ap va dong dién ac quy.

3. GIAI THUAT LAP KE HOACH SAC DAI HAN

Trong cac nghién clu trudc do, nhém tac gia da nghién
clru va dé xuat giadi thuat phan bé cong suat cho tram sac
xe dién hai banh cé tich hgp dién mat troi [16, 17]. V&i muc
dich san phang d6 thi phu tai, 1dp vung tai day, giai thuat
g6ém 3 mdc nhdm phan b céng suat sac bam theo dic tinh
tai mong muén. Cac diém chinh cla giai thuat gom:

- Viéc lap ké hoach sac dugc thuc hién trén co s& chia
ngay lam viéc thanh cac khoang thoi gian déu nhau (time-
step). Dua trén muc tiéu toan cuc cla ngay lam viéc, cong
suat sac tai cac time-step sé dugc xac dinh cu thé.

- Xuat phét ti dac tinh tdi mong muén hoac giai bai
toan t6i thiéu phuong sai cla tai, giai thuat muic 1 dugc
thuc hién nham xac dinh profile tdng cdng suat sac cla cac
xe dién trong tram sac c6 xét téi rang budc téng dung
lugng &c quy, téng cong suat sac téi da cho phép va téng
nhu cau dién nang.

- Dua trén profile t6ng céng suat sac, giai thuat muc 2
thuc hién phan b céng suat cho cdc nhém xe dién cé nhu
cau nang lugng gan tuong duong nhau. Giai thuat nay can
dam bao rang buéc vé nhu cau dién nang cla tiing nhém
doéng thai chdng chap profile sac clia cac nhdm can xap xi
profile sac téng clia ca tram sac.

- P6i v6i mbi nhom, giai thuat muc 3 dugc thuc thi
nham tim profile sac clia tling xe trong nhom. Vé cg ban,
gidi thuat mdc 3 1a gidi thuat phan bé cong suat co xét téi
cac rang budc cho tiing phuong tién.

Hinh 7 thé hién profile tdng c6ng suat sac cla tram sac
theo cac thang trong nam. Tai cac khung gi¢ cao diém, cac
EV xa nang lugng nham giam tai dinh. Trong gid phu tai
thap, dac biét 1a thai diém céng suat ra cla hé théng dién
mat tr&i I6n, cac phuong tién dugc sac & céng suat 16n
nham hap thu dién mat trdi va lap vung tai day.

18 | Tap chi KHOA HOC & CONG NGHE @ Tap 58 - S6 5 (10/2022)

Smart charging power profile

Pawer (W)

20

[
Month 85~ = Time-step
1

Yo Y . s
Hinh 7. T6ng cng suat sac/xe trong cac thang

Hinh 8 thé hién su phdi hop sac clia 10 nhom xe dién.
Trong gid tai dinh (nhimng time-step dau tién), cac xe trong
nhom 1 (c6 SOC ban dau 16n) thuc hién x& nang lugng
trong khi cac xe trong nhom 9, 10 (c6 SOC ban dau thap)
thuc hién sac véi cong suat sac nhé.

Group charging profie in January

Power (W)

Time-step

Group 3 8

Hinh 8. Cong sudt sac ctia cdc nhém/xe trong thang mot

Profile c6ng suat sac clia tiing xe trong nhom 1 va
nhém 9 dugc thé hién tuong ng nhu trén hinh 9, 10. Dé
nhan thdy do cac xe trong nhom dugc chon cé nhu cau
nang lugng gan tuang duong nhau nén profile sac clia cac
xe cuing nhém kha tuang dong.

ging profile in J

y (Group 1)

Power (W)

20
10 B
kMEV (k=1-19)

15 ""5 Time-step

20

Hinh 9. Cong suat sac cac xe nhom 1 trong thang mot
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Individual charging profile in January (Group 9)

LT = Time-step
2 - 3
8 > : (]

eV ik=18) ¢ T < ) 4

8 2
Hinh 10. C6ng suat sac cdc xe nhom 9 trong thang mot

4. DANH GIA DAP UNG LENH DPIEU KHIEN NAP/XA THEO
THOI GIAN THUC

Nhan thay viéc lap ké hoach sac theo céc time-step theo
cac thuat toan c6 thé gitp théa man da dang cac muc tiéu
t6i uu cé rang budc. Tuy nhién, ké hoach sac c6 dugc tur bai
toan quy hoach dai han can dugc kiém ching kha ning
thuc thi theo thai gian thuc.

Hau hét cac két qua thu dugc ti 1ap ké hoach sac dai
han la profile cong suat sac/xa cla tiing phuong tién tai cac
time-step. Vi vay, d€ kiém ching dap Ung theo thsi gian
thuc, nhém tac gia da xay dung moé hinh trén phan mém
Matlab/Simulink véi lénh diéu khién sac 1a gia tri dat cla
cdNng suat tai cac time-step. Trudng hop gia tri dat cha céng
suat la duong, 4c quy xe dién sé dugc sac. Ac quy thuc hién
xa nang lugng néu gia tri cong suat dat am.

Total charging power in Jan. (W)
30000

25000

20000
15000
10000
5000 I I I I
o - | |
| I u
1 2 7 8 9 16 17 18 19

10 11 12 13 14 15 g 20

=5000

10000

Hinh 11. Profile tong cong suat sac trong ngay dién hinh ca thang mot

Hinh 11 thé hién profile téng cong suat sac ca tram sac
trong mét ngay dién hinh clia thang 1. Profile nay cho biét
cdNng suat sac tai cac time-step nham dam bao muc tiéu téi
uu trong ngay lam viéc. Nham danh gia kha nang dap ung
ké hoach sac theo céc time-step, cac tac gia xét dap ung
diéu khién véi cong sudt sac téng lan luct |a 5,6kW; -1,95kW
va -6,56kW (ing vaGi 3 time-step dau tién (gia tri coOng suat
duong khi tram sac nhan nang luong va gia tri am néu tram
sac dugc diéu khién xa nang lugng).

Hinh 12, 13 thé hién su thay d6i dong dién cap cho toan
tram sac Ung vdi lénh dat cong suat sac la 5,6kW (sac) va
-1,95kW (xa). Nhan thdy dap ung dong thay d6i bam theo
dong tham chiéu mong muén.
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Hinh 12. Dong dién tdng cdp cho tram sac khi dat [énh sac véi cong sudt sac
t6ng 5,6kW
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Hinh 13. Su thay d6i dong dién cap cho tram sac khi cong suat sac tong thay
ddi tir 5,6kW (sac) sang -1,95kW (x3)
Power Calculation (Grid, Battery, Load, PV) kW
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Hinh 14. Ddp ting cbng sudt sac cla tram sac theo cac lénh sac 5,6kW;
-1,95kW va -6,56kW
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Hinh 15. Cong suat hé thdng dién mat trgi, cong sudt ludi, tai truyén thong
va tai sac
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Daép Uing céng suat sac ctia tram sac theo cac [énh sac &
cbng sudt 5,6kW; -1,95kW va -6,56kW dugc thé hién trén
hinh 14. C6 thé thdy cong suat sac téng cla tram sac thay
déi bam theo cac [énh diéu khién sac. Hinh 15 cho thay dac
tinh cdng suat theo thai gian thuc cta hé théng dién mat
trdi (P_PV), tai truyén théng (P_Load), c6ng suat trao déi
vGi lusi phan phéi (P_Grid) va cong suat tiéu thu cda tram
sac (P_Batt). Nhan thay, tai moi thai diém, can bang cong
suat déu théa man gilta nguén mat troi, tai truyén thong,
tram sac va cong suat trao d&i véi lugi phan phéi. Trong
khung thaoi gian danh gia, hé théng dién mat troi véi cong
suat 150kW c6 d0 kha nang cung cap cho tai truyén thong
(cong suat tiéu thu 20kW) va tram sac. Ngoai ra, phan céng
suat déi du co thé dugc dua lén ludi.

S50C (%)

o i
0.8 1 1.2 14 18 18 2 22
V battery (Volt)

54,95

649~

i L i L i
a8 1 1.2 14 18 18 2 22 24

Hinh 16. Su thay ddi SOC va dién dp dc quy cta xe dién dién hinh trong tram
sac

Hinh 16 thé hién su thay déi SOC va dién ap 4c quy cla
mot xe dién dién hinh trong tram sac. Tuy theo cng suat
sac/xa cao hay thap quyét dinh t6c d6 sac hay do d6c cla
dac tinh SOC theo thdi gian. Trong qua trinh sac/x3, dién ap
va dong dién ac quy dugc giam sat khong vugt qua dién ap
t6i da cho phép.

5. KET LUAN

Bai bao thuc hién xdy dung mé hinh tram sac xe dién
tich hgp dién mat troi va nghién cldu kha nang dap ung
theo thai gian thuc clia tram sac d6i vai ké hoach sac dai
han.

C6 thé nhan thdy véi cac Iénh diéu khién céng sudt
sac/xa tu k& hoach sac dai han, tram sac hoan toan c6 kha
nang dap ung ké hoach sac theo thai gian thuc. Diéu nay
cliing cé tinh kha thi cta thuat toan lap ké hoach sac dai
han khi ap dung trong thai gian thuc.
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VGi thai gian d6 xe dai cho phép linh hoat nap, xa tai
céc thai diém khac nhau, viéc diéu khién cong suat sac/xa
cho phép tram sac van hanh linh hoat, dap Ung dugc cac
muc tiéu kinh té€ ky thuat ctia cd ngudi van hanh tram sac,
rang budc tu lusi déng thai thda méan nhu cau sac clia chu
phuong tién.

Nghién ctiu nay la budc dau tién nham kiém tra dap
Ung thai gian thuc theo cong suat dat tur ké hoach sac dai
han. Tuy nhién, cac dap Ung thai gian thuc nay ciing can
dugc kiém ching qua thuc nghiém, dac biét 1a dap ung
sac/xa clia tung phuong tién trong diéu kién tinh déng
nhat vé dac tinh ky thuat gita cac phuang tién cling nhu
thai gian t6i va rdi khéi tram sac clia cac phuong tién la
khac nhau. Nhiing van dé nay can dugc lam rd trong cac
nghién ctu tiép theo.
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Nghién ctu nay dugc nhan sy ho trg tir Dé tai B Cong
Thuong véi ma sé 078.2020 BDT.Bo/HDKHCN ngay 15 thang
01 nam 2020 va Trudng Pai hoc Bién luc.

TAI LIEU THAM KHAO

[1]. K. Qian, C. Zhou, M. Allan, Y. Yuan, 2011. Modeling of load demand due
to EV battery charging in distribution systems. IEEE Trans. Power Syst., vol. 26, no.
2, pp. 802-810.

[2]. Hafezi H, D'Antona G, Ded e A, Della Giustina D, Faranda R, Massa G.,
2016. Power quality conditioning in LV distribution networks: results by field
demonstration. |EEE Trans Smart Grid, 8:418-27

[3]. Savari GF, Krishnasamy V, Sathik J, Ali ZM, Aleem SHEA, 2020. Internet of
Things based real-time electric vehicle load forecasting and charging station
recommendation. ISA Trans 97:431-47.

[4]. Mirowski P, Chen S, Ho TK, Yu CN., 2014. Demand forecasting in smart
grids. Bell Labs Tech J., 18:135-58

[5]. Ardakanian O, Keshav S, Rosenberg C, 2014. Real-time distributed control
for smart electric vehicle chargers: from a static to a dynamic study. |EEE Trans
Smart Grid 5:2295-305.

[6]. K. Clement-Nyns, E. Haesen, J. Driesen, 2010. The Impact of Charging
Plug-In Hybrid Electric Vehicles on a Residential Distribution Grid. \EEE Transactions
on Power Systems, vol. 25, no. 1, pp. 371-380.

[7]. Z. Ma, D. Callaway, I. Hiskens, 2010. Decentralized charging control for
large populations of plug-in electric vehicles: Application of the Nash certainty
equivalence principle. in 2010 IEEE International Conference on Control
Applications, pp. 191-195

[8]. A. Kapoor, V. Patel, A. Sharma, A. Mohapatra, 2022. (entralized and
Decentralized Pricing Strategies for Optimal Scheduling of Electric Vehicles. |EEE
Transactions on Smart Grid, early access 13(3).

[9]. Zhang L., Jabbari F., Brown T., Samuelsen S., 2014. Coordinating plug-in
electric vehicle charging with electric grid: Valley filling and target load following.
Journal of Power Sources, vol. 267, pp. 584—597.

[10]. Linni Jian, Xinyu Zhu, Ziyun Shao, Shuangxia Niu, C.C. Chan, 2014. A
scenario of vehicle-to-grid implementation and its double-layer optimal charging

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619 SCIENCE - TECHNOLOGY

strategy for minimizing load variance within regional smart grids. Energy
Conversion and Management, vol. 78, pp. 508-517.

[11]. Joosung Kang, Scott J. Duncan, Dimitri N. Mavris, 2013. Real-time
Scheduling Techniques for Electric Vehicle Charging in Support of Frequency
Regulation. Conference on Systems Engineering Research (CSER"13).

[12]. Mohamed A, Salehi V, Ma T, Mohammed 0, 2014. Real-time energy
management algorithm for plug-in hybrid electric vehicle charging parks involving
sustainable energy. EEE Trans Sustain Energy 5(2):577-86.

[13]. Hojun Jin, Sangkeum Lee, Sarvar Hussain Nengroo, Dongsoo Har, 2022.
Development of Charging/Discharging Scheduling Algorithm for Economical and
Energy-Efficient Operation of Multi-EV Charging Station. Applied sciences.

[14]. Huu D.N., Ngoc V.N., 2021. Analysis Study of Current Transportation
Status in Vietnam’s Urban Traffic and the Transition to Electric TwoWheelers
Mobility. Sustainability, vol. 13, no. 10: 5577.

[15]. D. N. Huu, V. N. Ngoc, 2021. A Research on the Trend of Transport
Electrification in Vietnam and the Feasibility of PV-Integrated Charging Station for
Electric Two-wheelers at Electric Power University. in 2021 11th International
Conference on Power, Energy and Electrical Engineering (CPEEE), pp. 255-260

[16]. D. N. Huu, V. N. Ngoc, 2021. A Two-Level Desired Load Profile Tracking
Algorithm for Electric Two-Wheeler Charging Stations. Eng. Technol. Appl. Sci.
Res., vol. 11, no. 6, pp. 7814—7823.

[171.D. N. Huu, V. N. Ngoc, 2022. A Three-Stage of Charging Power Allocation
for Electric Two-Wheeler Charging Stations. in IEEE Access, vol. 10, pp. 61080-
61093.

[18]. Gray J.L, 2011. The Physics of the Solar Cell. inHandbook of
Photovoltaic Science and Engineering, A. Luque, Hegedus, S., Editor, John Wiley
and Sons

[19]. Tian H., et al., 2012. A cell-to-module-to-array detailed model for
photovoltaic panels. Solar Energy, 86(9): p. 2695-2706.

AUTHORS INFORMATION
Nguyen Ngoc Van, Nguyen Huu Duc
Electric Power University

Website: https://jst-haui.vn Vol. 58 - No. 5 (Oct 2022) e Journal of SCIENCE & TECHNOLOGY | 21





