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Toém tat:

Su’ phd bién clia cac phudng tién hai banh & Viét Nam xudt phat tir su’ thi€u hut phuong tién céng
cdng, cd sd ha tang va diéu kién kinh t€. Mac du cd do linh hoat cao va gia thanh thap, cac phudng
tién chay xang dugc xem la nguyén nhan gay nén chat lugng khong khi kém. Xe dién hai banh, loai
phuaong tién it 6 nhiém han, co thé 1a mdt giai phap thay thé hiéu qua. Tuy nhién, su’ chuyén dich
nay chi cé Igi cho mdi trudng néu dién nang st dung dé sac xe dién dudc 1dy tir cAc ngudn nang
lugng tai tao thay vi nhién liéu hoa thach. Bai bdo nay nham muc tiéu nghién clu danh gid tinh kha
thi clia tram sac xe dién tich hgp dién mat trgi ap dung tai Trudng Pai hoc Bién luc.

Tur khoa:

Xe dap dién, xe may dién, tram sac, dién mat trai.

Abstract:

The popular availability of two-wheeled vehicles in Vietnam derives from the lack of public transport,
poor traffic infrastructure and economic condition. Despite high flexibility and low cost, these
gasoline-powered vehicles are likely mentioned as a culprit of making poor air quality. Electric two-
wheelers, which are less polluting, should be considered as an alternative. However, this transition is
only beneficial to environment if the electricity used to charge e-bikes comes from renewable
sources sources instead of fossil fuel-based power plants. This paper aims to research on the
feasibility of PV integrated charging stations in Vietnam as well as conduct an economic and
technical assessment of a PV integrated charging station.
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1. DAT VAN BE cap (refill) mot cach bén viing va (2) it

hoac khong phét thai CO,. Nang luong tai
C4c ngudn ning luong tai tao ¢6 nhidu wu  tao la giai phap 1i twong va hiéu qua nham
diém ndi bat néu so sanh voi nang luong  giai quyét cac van dé vé moi truong va
héa thach nhu (1) co thé duoc tai cung  phét trién bén viing.
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Uu diém chinh cua EV (xe dién - Electric
Vehicle) 1a chi phi van hanh thip, than
thién véi moi trudng va gan nhu khong
phai bao tri. V&i cac chinh sach khuyén
khich phét trién ning luong tai tao, dién
mat troi, dac biét 1a dién mat troi hoa ludi
duoc thuong mai h6a manh mé & nhiéu
qudc gia, do ¢ tiém nang kinh té trung va
dai han [1].

Trong linh vuc giao thong, xe dién dugc
xem la phuong tién giao théng cua tuong
lai. Tuyén bd Paris vé phuong tién chay
dién, bién d6i khi hau va kéu goi hanh
dong, kéu goi trién khai toan cau 100 triéu
xe dién cho téi nam 2030. Phuong tién
chay dién cé hiéu qua nang luong cao hon
nhiéu so véi phuong tién chay xing/ dau,
dong thoi khong phat sinh khi thai. Ching
ciing c6 hé truyén dong don gian hon, it
on va it phai bao tri.

Tuy nhién viéc phaét trién cac phuong tién
chay dién chi c6 thé xem 1a bén viing néu
nhu dién ning sir dung dé sac cac phuong
tién ndy xuat phat tir cac ngudn ning
lugng tai tao chir khdng phai tir cac nha
may dién nhién liéu hoa thach.

Cac nghién ctu chi ra rang, bat ky dang
xe dién nao nhu HEV, PHEV, PEV déu
c6 lwong phét thai well-to-wheel thip hon
S0 Vvoi cac phuong ti¢n chay xang tuong
duong. Ngoai ra, lugng phat thai caa xe
dién phu thudc vao ty 1€ cac dang nang
luong sach cip cho xe [2]-[4]. Néu EVs
duoc sac tir ludi va néu dién ludi cha yéu
duoc tao ra baoi nhién liéu héa thach nhu
than da hoac khi tu nhién thi lugng phat
thai 1a Ién dang ké chi khong phai la

(ISSN: 1859 — 4557)

khéng phét thai. Luong phat thai chi gan
nhu bang khéng néu EV duoc sac tir ludi
va néu dién ludi chu yéu duoc tao ra tir
c4c ngudn nang lwong tai tao.

bién gio, dién mat troi, thay dién, biogas
hodc ning luong thuy tridu déu cd thé
xem la cac ngudn ning lugng bén viing dé
cap cho cac phuong tién chay dién. Trong
cac ngudn do, dién mat troi (PV -
photovoltaics) 1a3 mét lva chon hip dan
boi mot sé yéu to:

(1) Chi phi cia moédun PV lién tuc giam
va hién nay (Q1 2019) Ia nho hon 0.3
$/Wp [5].

(2) Kha nang tiép can cua cha xe dién
v6i dién mat troi rat dé dang do céc
moddun PV cd thé duge dat trén mai nha
gan véi vi tri sac xe dién hoic dat trén/sir
dung lam mai che cua bai gui xe. Tiém
nang dién mat troi 4p mai rat 1on do hién
nay van chua dugc khai thac rong réi.

(3) Viéc st dung dién mat troi lam giam
nhu ciu nang luong va cdng suét tiéu thu
tor ludi. Nang lugng dién sach dugc san
XUt tai chd qua c&c mddun PV dé sac cho
phuong tién. Biéu nay gop phan lam giam
nhu cau phét trién hoic gia cd ludi dién
dac biét 1a khi lwong phuong tién chay
dién 16n va nhu cau nang luong sac cao.

(4) Céac hé théng dién mat troi thdng
thuong st dung acquy tich trit dién nang
nhiam giai quyét van dé bién dong ngudn
phat theo ngay va theo mua cling nhu tang
murc d6 thAm nhap cua nang luong tai tao.
Truong hop sac cho xe dién, acquy cua xe
dién ciing co thé dong vai tro thiét bj tich
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trir nang lugng [6]-[9].

(5) Chi phi sac xe dién tur dién mat troi la
ré hon so voi sac tur dién ludi. Viéc tu san
Xuat va tu dung dién mat troi thay vi béan
1én ludi c6 thé xem la mot giai phap dén
dau xu huéng giam dan gia ban dién mit
troi FiT [10], [11].

(6) Viéc van hanh cé4c hé thong dién mat
troi it sinh ra tiéng 6n, khong ¢ bo phan
quay va chi phi van hanh, bao tri thap.

Véi nhitng wu diém ké trén, van dé sac xe
dién tr cac modun PV va cac tram sac
tich hop dién mat troi danh cho EV la giai
phép phat trién bén vitng. Tram sac ciing
can dugc ndi véi ludi dién nham muc tiéu
(1) cung cip dién 1én ludi néu lugng dién
mat troi tao ra 16n hon nhu cau sac va (2)
mua dién tir ludi néu dién mat troi tao ra
nhod hon nhu cau sac.

Cac nghién ciu vé tram sac xe dién hién
nay chi yéu dé cap dén tram sac danh cho
xe 0 to dién vai ngudn cap cho tram sac 1a
tir ngudn dién ludi. Hién chua c6 nhidu
nghién ctu vé tram sac danh cho xe dap
dién/xe may dién vai cac dac thu khac vai
tram sac 6 t6 dién nhu: (1) cdng suit,
dung lugng acquy cua phuong tién nho;
(2) s6 luong phuong tién sac cung thoi
diém tai mot tram sac co thé 1én toi vai
tram xe.

Tai cac thanh phé I6n & Viét Nam, do cac
yéu té dac tha vé co so ha tang, mat do
dan cu, diéu kién kinh té va mac do dap
ung cua cac phuong tién giao thdng cong
cong..., xe may chay xang dugc st dung
rong rai véi cac wu diém vé chi phi, do

tién loi, va tinh linh hoat khi di chuyén
[1]. Tuy nhién, véi xu huéng phat trién
bén vitng, han ché 6 nhidm, cac chinh
sach han ché dang ky xe may xdng tai cac
quan noi thanh Ha Noi va 1o trinh giam
dan, tién t6i ding hoat dong cua xe may
tai cAc quan vao nam 2030 ciing da duoc
dé xuat. Bat nhip véi xu hudng nay, cac
nha san xuit nhu Vinfast, tdp doan MBI
Han Quéc, Piaggio ciing di dau tu nghién
Ctu San xuat xe may dién/xe dap dién,
nhu 1a mot giai phap xanh nham thay thé
xe may chay xang cho thi truong Viét
Nam.

Muc tiéu caa bai bao nay la nghién cuu
kinh té ky thuat va tinh kha thi cua tram
sac cO tich hgp dién mat troi danh cho
phuong tién chay dién hai banh tai Viét
Nam. Cau trdc caa bai bdo gom cac phan:
Mo hinh héa xe dap dién/xe may dién; mo
hinh dién mat troi va thiét ké kinh té k¥
thuat cho tram sac xe dién.

2. MO HINH XE PIEN

M® hinh hoa acquy dong vai tro dac biét
quan trong ddi vai xe dién. Cac mé hinh
acquy duoc nha thiét ké xe dién sir dung
nhiam t&i wu hoa kich c¢& caa hé tich trix
nang lugng ddng thoi du doan dugc phan
ung cua hé tich trix. Ngoai ra, cac md hinh
acquy la cdng cu manh cho phép BMS
udc lugng theo thoi gian thyc SOC va
hi¢u nang cua acquy. Do cac xe dién hi¢n
nay da phan sir dung acquy Li-ion véi mat
d6 nang lugng cao, cac md hinh mo ta
chinh xéc loai acquy nay can dugc xem
Xet.
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Nhin chung, mé hinh acquy dugc chia
thanh mo hinh dién héa (electrochemical
model); md hinh mang neuron nhéan tao
va mé hinh mach dién twong duong [12].
M0 hinh dién héa (nhu mé hinh Shepherd
va Unnewehr) mé ta phan tng hoa hoc ¢
muc phan tir bén trong acquy. Tac dong
dong cua acquy duoc md ta boi cac
phuong trinh vi phan co ban cho mdi
phan @ng héa hoc. Dé dat duoc d6 chinh
xé&c phi hop, nhiéu tham sé dugc sir dung
dé md phong su phan cuc acquy. Boi vi
qua trinh dién héa & acquy lién quan dén
cac diéu kién moi truong nén s& rat phic
tap dé dat dugc mot mo hinh dién hoa
chinh xéc. Tham chi, néu mot mé hinh
dién héa chinh xac co thé duoc thiét lap
dudi cac diéu kién nhat dinh thi ang dung
ciia md hinh dé trong diéu kién lam viéc
thuc ciing han ché [12]. M6 hinh mang
neuron nhan tao (nhu mang neuron BP
hoac mang neuron RBF) sir dung cac tinh
chat phi tuyén va ty hoc ciia mang neuron
két hop véi cac dir liéu thuc nghiém nham
thiét 1ap mdi quan hé giita cac thong sd
khéc nhau cua hé acquy. Nhuoc diém la
mang neuron can lugng 16n cac di liéu
thuc nghiém nham du bao hoat dong cua
acquy. M6 hinh mach dién thay thé tuong
duong sir dung dién tro, dién dung, ngudn
&p va cac phan tir mach khac dé md phong
dong acquy. Cac mé hinh mach dién thay
thé tuong duong thudng duoc st dung
géom md hinh Rjy, RC, PNGV (Partner-
ship for a New Generation of Vehicles) va
mo hinh Thevenin. M6 hinh RC chi mé ta
su phan cuc cua acquy su dung dién dung
ma khéng phan anh dién tr6. M& hinh
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PNGV 1a md hinh tiéu chuan nham mé
phong cac méi quan hé phuac tap bén
trong acquy trong qua trinh nap/xa, nhung
muc do phac tap cua giai thuat lam viéc
md phong rit kho khin. MO hinh
Thevenin phan anh dién dung va dién tro
cua acquy va giai thuat caa n6 tuong doi
don gian va dé thyc hién [12].

M6 hinh mach dién tuong duong chtra
tuong dbi it tham sé va rat dé thu dugc
cac phuong trinh khong gian trang thai
[13]. Do d6 né dugc sir dung rat rong rai
trong md phong hé théng va cac hé théng
diéu khién thoi gian thuc. Rat nhiéu thuc
nghiém cho thay rang voi acquy LiFePo
va LiMnCo, md hinh mach dién tuong
dwong RC bac 1 1a phii hop [14]. Md hinh
nay vira don gian vura chinh xac cao [15].
Do d6 mach dién thay thé tuong duong
bac 1 duoc sir dung dé xac dinh cac tham
s6 md hinh ciing nhu wéc lugng SOC.
Ur
—|
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+

Hinh 1. M6 hinh mach dién thay thé
twong dwong cua acquy

Mach dién thay thé tuwong duong cua
acquy duoc thé hién nhu hinh 1. Trong
do:
Uoc - dién ap ho mach;
Ro - ndi tré thuan cua acquy (ohmic
internal resistance);
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Rp - dién tro phan cuc ndi cua acquy
(internal polarization resistance);

Cp - tu dién phén cuc cua acquy;

I, - dong dién tong;

U, - dién ap tai.

Mach vong RpCp duoc sir dung dé md ta
hiéu (tng phéan cuc caa acquy. Do mé hinh
c6 xét tGi ca hiéu ttng phan cuc, né cé thé
moO phong mot cach chinh xac cac dac
tinh nap/xa cua acquy.

Theo m6 hinh mach dién tuong duong RC
bac 1, hé phuong trinh trang thai (1) cua
md hinh c6 thé duoc thiét 1ap qua cac luat
Kirchhoff.

(UL(t) = Upc(t) — Up(t) = Uy (0)

wp_ _ p  h
at RpCp Cp
) Uoe = f(SOC(D)) (1)
S0C(t) = SOC(0) — M

L Uy = Ry,

Roi rac hoa hé phuong trinh (1) ta dugc
hé phuong trinh roi rac (2)

I x - dong dién & thoi diém k;

Dién 4p dau cuc U,k la dau ra cua hé
théng ¢ thoi diém k;

bién ap ho mach Uy  la ham cua SOC.

Dit liéu sir dung trong mé hinh lay tir di
liéu cua acquy B6 va B25 trong co so dir
ligu acquy cua NASA Research Center.
Quan hé gitra dién ap ho mach va SOC
cua acquy B6 dugc thé hién nhu hinh 2.
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Hinh 2. Bac tinh OCV-SOC

Pic tinh OCV-SOC dugc xap xi hoa boi
ham (3)

Voc = 496.46 X SOC” — 1934.7 X SOC® +

3103.4 x SOC> —2644.2 X SOC* +
Up k+1 ] _ [1 e UPK 1286.9 x SOC3 — 356.2 X S0C? +
S0Ck+1 SOCK 52 X SOC + 0.29
k Ugk=1[1 1] [ OCK] Ryl 3)
Céc gia tri dién dung va dién tro voi
(2) acquy B6 gia thiét la khong doi va dugc
o g . chotrong bang 1.
Trong d6 bién trang thai hé thong la
xr = [Uock —Upxk]"; Bang 1. Cac tham sé cia mé hinh acquy
Up x 12 dién &p trén tu dién Cp & thoi diém | Tham s Gia tri
K; bién tré Ry 0.204 Q
SOC; 12 SOC cua acquy ¢ thoi diém k; bi¢n tr phan cuc Re 2.109Q
T, - chu k}‘/ trich mau: bién dung phén cuc Cp 6583 F
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3. MO HINH PIN MAT TROIl

Pé mo ta cac modun dién mat troi co thé
su dung mé hinh mot diot hoac md hinh
hai diot [16]. MO hinh mét diot dugc xay
dung dua trén cac phuong trinh sau:

g = dién tich cua 1 electron,;
(C) =1,6x107"%;

Voc - dién &p ho mach (V)
n-hé sb 1i tudng cua diot ;

K - hing s6 Boltzmann

Dong quang dién: (J/K) -1 38X10_23'
Lyp = [Isc + ki (T — 298)]-—1000 (4) Eqo - d6 rong viing cam ciia chat ban dan
TR (eV)=11;
Dong béo hoa: . o
Ns - SO cell noi tiep véi nhau;
I .
0 3 " ( 1 l) N, - S0 modun PV song song véi nhau;
B T T9\T, T R - dién tré ndi tiép (Q);
= I,. 7 .exp —e (5)
n ' Rsh - dién trd song song (Q);
Dong bo hoa nguoc: Vi - thé nhiét cua diot (V).
I, Hé théng dién mat troi duoc md phong
Ls = ( 7 Voc ) 6)  veéi panel c6 cac thong s6 co ban nhu
e\ N KT/ —1 bang 2.
Dong qua dién tro shunt: Bang 2. Théng sé k§ thuat cia panel PV
V+I1.Rg
Iy = (—R ) (7) CS3W-15P
sh S8 cell 144
Dong dién ra cua modun: Cong st dinh Pogy (W) 415
3 q.(V+L.Ry) bién ap ho mach V¢ (V) 47.8
I'= I —Io-|exp n.K.Ng.T -1 Dién 4p tai diém cong sudt cuc | 39.3
8) dai Vi, (V)
sh D6 suy giam Vo theo nhiét do | —0.29
Trong do: (%/deg.C)
. . D¢ ‘ h I (A 8.99
lsc - dong ngan mach (A) (short circuit ong Ieth e fC( ) -
. Dong dién tai diém cong suat | 8.45
current); cuc dai Inp (A)
ki - dong ngan mach cua cell & 25%°C va D6 tang I, theo nhiét do | 0.05
1000 W/m?; (%ldeg.C)
T - nhiét do 1am viéc (K); Dong béo hoa diot 1y (A) 3.7482e-11
Tn _ nhlét d6 danh dlnh (K) (nominal Hé SO 1}” tlrérng cua diot 0.91286
temperature) = 298; Dién tré song song Ry, () 116.3362
G - mat do biic xa (W/mz); bién tro noi tiep Rs (Q) 0.51567
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4. CAC PHUONG AN KY THUAT TRAM
SAC

4.1. Thdng sé ky thuat co ban

Thong sé ky thuat co ban cua acquy mot
s6 loai xe dap/xe may dién tai Viét Nam
nhu trong bang 3. C6 thé thay, da sb céac
xe dap/xe may dién hién nay ¢ Viét Nam
st dung loai acquy LiFePo4 véi cong suat
khoang 1-1.5 kW va cé thoi gian sac
khoang 3-5 gio.

Bang 3. Thong sé acquy ciia mét s6 xe dap/xe
may dién tai Viét Nam

Loai xe Loai Tudi | Thoi |Cong
acquy tho gian |suat
sac
Vinfast LiFePo4 | 1000 | 5gio | 1.2
Klara/Klara | (LFP) cycles kw
S (2020)
Vinfast LiFePo4 | 1000 | 5gio | 1.7
Impes (LFP) cycles kw
Vinfast LiFePo4 | 1000 | 5gio | 1.1
Ludo (LFP) cycles kw
Honda EV- | LiFePo4 | 1000 | 3.5 2.8
neo (LFP) cycles | gio kw
Honda LiFePo4 | 2000 | 3gio | 4.2
PCX (LFP) cycles kw
Electric
PEGA FLiP 900 4-6 N/A
Zinger cycles | gio
Extra
X-men N/A N/A 6gio | 1.2
Plus 2016 kw
Honda EV | LiFePo4 | 1000 | 1gio | 3
Cub (LFP) cycles kw

Qua khao sat, théng sd k§ thuat co ban
cua bo sac duogc thé hién trong bang 4 [1].

Bang 4. Thong s6 ky thuat co’ ban cua bo sac xe
dap/xe may dién

bién bién zglp bi¢n ap bién ap
ap so thiecap | dauracuia acquy
cap b sac
230 15VAC | 13.8VvDC 12VvDC
VAC

4.2. Céc gia thiét dau vao

Trong khudn khé cua bai bao, nhém tac
gia thuc hién tinh toan kinh té ky thuat
cho tram sac xe dién tai Truong Dai hoc
Pién luc voi cac gia thiét ban dau nhu
sau:

e Quy mO: phuc vu 100 xe dap dién cua
sinh vién va can bo céng nhan vién.

e Dija diém lap dat: Truong Pai hoc Pién
lyc. Céc thdng s6 co ban vé s gio nang,
mat d6 buc xa... cia Ha Noi duoc s
dung dé nghién ciu.

e Trung binh mot xe dap dién sac tai
truong khoang 1-1.3 kWh.

e O cim sac cho xe dién sir dung dién
xoay chiéu mot pha 220V.

Can clr vao kién tric hién hitu, cdc moédun
PV duoc bd tri 4p mai, chu yéu tai nha A
va mét s&6 modun dugc bé tri tai nha M va
nha G nhu trén hinh 3.

Hinh 3. B tri cac médun PV tai Trweong Pai hoc
bién lwc
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Cin ctr vao quy mo tram sac va cong suat

trung binh cua xe

dién, tac gia lua chon

) . AC BUS
-
PV ARRAY MPPT
SOLAR
INVERTER
AC CHARGER
DC 01

4.3. Két qua tinh toan

Tinh toéan kinh té k§ thuat theo phan mém

N

E-BIKE 01

¥y

AC AC CHARGER
DC DC N
E-BIKE N

Hinh 4. So db kho6i tram sac xe dap / xe may dién

GRID

cong suat thiét ké 1a 150 kW. So dd khdi
cua tram sac thé hién nhu trén hinh 4.

PVsyst. Dé so sanh, 3 phuong an chon

thiét bi khac nhau dugc dé xuét nhu trong

bang 5.

Bang 5. Cac phwong an chon thiét bi cho tram sac

PV médun Inverter
Phuong an 1 Canadian Solar Sungrow SG60KU-M
P: 415W Poly Vinmax. 1000 V
Vimp: 39.3V Vupprange: 300 — 950 V
Imp: 10.56 A Max. input current/string: 28 A
Voo 47.8 V No. of strings: 16
l: 11.14 A Sout: 66 KVA40 °C
n: 18.79 % Vit AC: 422-528 V
Temp.: -40 — 85°C freq.: 50/60 Hz
Dim.: 2108x1048x40 mm | loutmax: 83.6 A
THD: <3%
n: 98.9%
Temp.: —30-60°C
Phuong an 2 Tamesol SMA Solid-Q Pro 60
P: 360 W Mono Vinmax: 1000 V
Vimp: 389V Vupprange: 200 — 950 V
Inp: 9.26 A Max. input current / string: 12A
Voo 47.2V No. of strings: 12
lee: 9.79 A Sout: 66 KVA
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PV médun

Inverter

n: 18.5 %
Temp.: —40-85°C
Dim.: 1956x992x40 mm

Vout AC: 277-572 V
freq.: 50/45-55 Hz
Ioutmax: 80 A

Temp.: —40-85°C
Dim.: 1956-992-40 mm

THD: <3%
n: 98%
Temp.: —25-60°C
Phuong 4n 3 AE Solar Sofar Solar 60000TL
P: 330 W Poly Vinmax: 1000 V
Vimp: 36.97V Vupprange: 250-950 V
Imp: 8.93 A Max. input current/string: 12 A
V. 45.89 V No. of strings: 10
le: 9.37 A Sout: 60 KVA
n: 17.01 % Vouit AC: 230/400 V

freq.: 50/60 Hz
loutmax: 90 A
THD: <3%

n: 98.5%

Temp.: —25-60°C

Bang 6. San lwong dién mat tréi ciia phwong an 1 theo tirng thang trong nam

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
1 kWh/m? e k\"ﬂrﬁ °C_ _kWh.'m-" mh!’m-’ 1 M\ﬂ | MWn__ o

January 66.6 50.81 15.44 71.8 69.9 9.80 9.59 0.895
February 68.7 49.36 17.35 72.8 71.0 9.83 963 0.885
March 86.5 64.83 20.62 88.1 85.8 11.68 11.45 0.870
April 104.9 70.06 24.43 104.7 101.9 13.56 1331 0.851
May 142.7 88.05 27.82 137.7 134.1 17.59 17.31 0.842
June 153.0 92.50 29.37 145.5 141.8 18.49 18.21 0.838
July 158.9 81.60 2939 151.3 147.6 19.08 18.79 0.831
August 154.8 85.02 28.45 152.9 1495 19.37 19.08 0.835
September 1311 79.38 26.84 1345 131.3 17.24 16.98 0.845
October 129.5 76.22 25.02 139.5 136.4 18.06 17.79 0.854
November 924 62.34 20.72 101.9 99.4 13.53 13.31 0.874
December 80.0 50.84 17.23 90.7 88.6 12.24 12.02 0.887
Year 1369.3 851.01 23.59 1391.4 1357.4 180.46 177.48 0.854
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, com. for IAM and shadings

DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array

T_Amb Ambient Temperature E_Grid Energy injected into gnd

GloblInc Global inadent in coll. plane PR Performance Ratio

V6i 3 phuong 4n Iya chon thiét bi trén,
Viéc so sanh cac phuong an k¥ thuat cho
tram sac duoc thé hién nhu bang 7.

Pbi véi phuong an 1, dat géc nghiéng
modun nhu trén hinh 5 va két qua tinh
toan san luong dién trong mot nam duoc
thé hién trong bang 6.
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Orientation, Variant "New simulation variant™ - X Phll’o‘ng Phu’O’ng Phu’o‘ng
Field type |Foed Tilted Plane -] an1 an 2 an 3
Sé modun | 18 18 20
e = Tilt 15° Azimuth 0°
e it 50 2] PV trong
Aamath [0 {14 . mét string
_.L A H
A S0 string 20 24 22
R Cong suét 149400 |155520 W |145200 W
e m Transposition Factor FT 102 hé théng W
(& Yearly iradiaton yield —= Loss By Respect To Optimum 0.0%
 Summer (Apr-Sep) Giobal on collector plane. 1413 kWh/m?

" Winter (Oct-Mar)

& Show Optimization

X cancel |

oKk |

Két qua thiét ké tinh toan cho thiy ca 3
phuong an déu dap tng duoc yéu cau ky

thuat, trong d6 s6 luong modun PV &

Hinh 5. Chon goc nghiéng médun
cho phwong an 1

Bang 7. So sanh phwong an ky thuat
cho tram sac

phuong an 1 1a thap nhat dong thoi dién
tich lap dat 12 nho nhat.

5. DANH GIA KINH TE CAC PHUONG

AN
Phuwong | Phuwong | Phuwong i )
an1 an 2 an 3 Céc so liéu cu thé tinh toan duoc cua 3
Diéntichlap | 795.3m” | 838.2m’* | 853.8m* |  phuong 4n k¥ thuat cho phép xac dinh chi
dat phi lap dit cho tram sac xe dién tich hop
SO Inverter 2 2 2 n ot b ,
& modun PV | 360 132 240 dién mat tro1 nhu trong bang 8, 9, 10.
Bang 8. Téng chi phi lap dit tram sac theo phwong an 1

STT Thiét bi Pon vi Pon gia (VND) S6 lwong | Thanh tién (VND)
1 PV panel Tam 3,215,880 360 1,157,716,885

2 Inverter Bo 23,145,000 2 46,290,000

3 Phu kién Bo 450,000,000 1 450,000,000

4 Cong I3p dat 210,000,000 210,000,000

5 Chi phi bao dudng Nim 7,500,000 1 7,500,000

Tong chi phi 1,871,506,885

Bang 9. Téng chi phi lp dit tram sac theo phwong an 2

STT Thiét bi DPon vi Don gia (VND) S6 lweng | Thanh tién (VND)
1 PV panel Tam 3,739,000 432 1,615,248,000

2 Inverter Bo 189,417,500 2 378,835,000

3 Phu kién Bo 450,000,000 1 450,000,000

4 Cong lap dat 210,000,000 210,000,000

5 Chi phi bao dudng Nim 7,500,000 1 7,500,000

Téng chi phi 2,661,583,000
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Bang 10. Téng chi phi Ip dit tram sac theo phwong an 3

STT Thiét bi Pon vi Pon gia (VND) S6 lwong | Thanh tién (VND)
1 PV panel Tam 3,300,000 440 1,452,000,000
2 Inverter Bo 62,340,000 2 124,680,000
3 Phu kién Bo 450,000,000 1 450,000,000
4 Cong lap dat 210,000,000 210,000,000
5 Chi phi bao dudng Nam 7,500,000 1 7,500,000
Taong chi phi 2,244,180,000

So sanh chi phi dau tu cia 3 phwong an
nhan thiy phuong an 1 ¢6 chi phi dau tu
thip nhat. Do d6, xét ca vé mat kinh té
ky thuat, viéc trién khai phuong an 1 1a
hop ly.

Tinh toan thoi gian thu hdi vén cua
phuong an 1 dua trén céc dir liéu:

e Gia ban I¢é dién cho don vi hanh chinh
su nghiép voi cip dién ap dudi 6 kV 1a
1902 VND (theo thong tu 16/2014/TT-
BCT va quyét dinh sé 648/QD-BCT ngay
20/03/2019 cua Bo Cong Thuong).

o Heé s6 gio ning la 3.24h tai dia diém
ldp dat.

e Gia thiét dién mat troi tao ra la tu dung
100%.

e Suat dau tu 12476 VND/Wp.

e Ty I ting gia dién hang nam gia thiét
14 3% (theo QD 24/2017/QD-TTg).

e Theo Tai khoan 1, khoan 2 Diéu 15
Nghi dinh sé 218/2013/NB-CP ngay
26/12/2013 cia Chinh phii quy dinh chi
tiét va huéng dan thi hanh Luat thué thu
nhap doanh nghiép quy dinh “1. Thué suét
uu dai 10% trong thoi han 15 nam éap

dung d6i véi linh vuc san xuat nang lugng
tai tao.

e Tai khoan 1, khoan 2 Piéu 16 Nghi
dinh s6 218/2013/ND-CP quy dinh: “I.
Mién thué 4 nam, giam 50% sb thué phai
nodp trong 9 nam tiép theo dbi véi linh vuc
san Xuat ning luong téi tao.

Bang 11 thé hién céac chi tiéu tai chinh
ung voi phuong an 1 khi van hanh tram
sac trong 20 nam. Thoi gian thu hdi vén
la 7 nam. Véi thoi gian van hanh khoang
20 nam, phuong an 1 ¢6 kha nang dem lai
hiéu qua kinh té cao.

6. KET LUAN

Bai bao thuc hién nghién ctru tinh kha thi
cua tram sac xe dap/xe may dién tai Viét
Nam va 1én phuong an thiét ké tinh toan
kinh té ky thuat cho tram sac xe dién tai
truong hoc cd tich hop dién mat troi.

Viéc tich hop dién mit troi vao hé thng
cho thiy giai phép hiéu qua trong viéc
giam nhu cau ning luong va cong suét tir
ludi, khai thac tiém nang dién mat troi ap
mai. Nang luong sach dugc san xuat va
phuc vu muc dich chinh la tiéu thu tai
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lip cac moédun PV trén méi nha/vin
phong gan véi vi tri dé xe hoic lap dat/ser

chd, don dau xu huéng giam gia FiT. Kha
nang tiép can dién mat troi ddi voi tram

sac cling tuong ddi thuan tién do c6 thé dung lam mai che phuong tién.

Bang 11. Tinh toan cac chi tiéu tai chinh theo phwong an 1

Nim | San Gid | Giatritiét | Chiphi Khiu hao | Thué Thué Gia tri tai
lwgng tien kiém bao tri 10 nam thu TNDN chinh
dién ty | dién nhap phai déng
dung hang doanh
nim nghiép
1 177,390 | 1,902 | 337,395,780 - 187,140,000 - - (1,534,004,220)
2 172,068 | 1,959 | 337,092,124 - 187,140,000 - - (1,196,912,096)
3 158,303 | 2,018 | 319,428,497 - 187,140,000 - - (877,483,600)
4 145,639 | 2,078 | 302,690,443 - 187,140,000 - - (574,793,156)
5 133,988 | 2,141 | 286,829,464 - 187,140,000 10% 9,968,946 (297,932,639)
6 123,269 | 2,205 | 271,799,600 | 1,358,998 | 187,140,000 10% 8,330,060 (34,463,099)
7 113,407 | 2,271 | 257,557,301 | 1,287,787 | 187,140,000 | 10% 6,912,951 216,181,251
8 104,334 | 2,339 | 244,061,299 | 1,220,306 | 187,140,000 10% 5,570,099 454,672,450
9 95,988 | 2,409 | 231,272,486 | 1,156,362 | 187,140,000 10% 4,297,612 681,647,324
10 88,309 | 2,482 | 219,153,808 | 1,095,769 | 187,140,000 10% 3,091,804 897,709,329
11 81,244 | 2,556 | 207,670,149 | 1,038,351 - 10% 20,663,180 1,084,716,297
12 74,744 | 2,633 | 196,788,233 983,941 - 10% 19,580,429 1,261,924,101
13 68,765 | 2,712 | 186,476,529 932,383 - 10% 18,554,415 1,429,846,216
14 63,264 | 2,793 | 176,705,159 883,526 - 10% 17,582,163 1,588,969,212
15 58,203 | 2,877 | 167,445,809 837,229 - 10% 16,660,858 1,739,754,163
16 53,546 | 2,963 | 158,671,649 793,358 - 20% 31,575,658 1,866,850,153
17 49,263 | 3,052 | 150,357,254 751,786 - 20% 29,921,094 1,987,286,314
18 45,322 | 3,144 | 142,478,534 712,393 - 20% 28,353,228 2,101,411,620
19 41,696 | 3,238 | 135,012,659 675,063 - 20% 26,867,519 2,209,556,759
20 38,360 | 3,335 | 127,937,996 639,690 - 20% 25,459,661 2,312,035,094

V6i xu hudng phét trién cac phuong tién
chay dién, ¢ong thoi chi phi lap dat cac hé
thdng dién mit troi ngay cang giam, van
dé tich hop dién mat troi vao tram sac c6
thé xem la giai phap xanh va bén viing,
giai quyét cac van dé & nhidm khi thai,
dic biét 1a tai cac thanh phé 16n.

Nghién ctru cling dé xuat cac giai phap k¥

thuat cho tram sac xe dién tai truong hoc
phuc vu nhu ciu sac xe dién cua can bo
cbng nhan vién va sinh vién vai thoi gian
lam viéc / hoc tap phu hop véi thoi gian
sac. Viéc tinh toan dinh luong céc chi tiéu
kinh té ky thuat cia timg phwong 4n ciing
duoc thuc hién nham chi ra phuong an
hi¢u qua.
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Viéc tich hop dién mat troi cho tram sac hé théng PV — xe dién va lu6i. Nhing
xe dién ciing ton tai cac van dé can giai  khia canh d6 can dwoc 1am rd trong nhiing

quyét,

dic biét 1a cac van dé giai phdp  nghién cau tiép theo.

diéu kién, giam sat dong ning luong gitra
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Gigi thiéu tac gia:

Téc gid Nguyén Ngoc Van t&t nghiép dai hoc nganh thiét bi dién — dién t&r ndm
2008, nhan bang Thac si nganh ky thudt dién ndm 2010 tai Trudng Dai hoc Bach
khoa Ha Noi.

—

_f;. Linh vuc nghién cfu: cac nguén ndng lugng phéan tan, cong nghé sac va tich trir
&'/ nang lugng, ndng lugng tai tao, tu dong hoa hé thdng dién.

N A

Téc gid Nguyén Hitu DBlrc t6t nghiép dai hoc nganh hé thdng dién, nhan bing
Thac si nganh k¥ thuat dién tai TruGng Dai hoc Bach Khoa Ha NGi vao cac nam
2006 va 2008. TUr nam 2009 dén 2014, tac gia lam nghién clu sinh tai Dai hoc
Bach khoa Berlin. Hién tac gia dang cong tac tai B6 mén Moi trudng va Nang
lugng tai tao, Khoa Cong nghé Nang lugng, Trudng Dai hoc Dién luc.

Linh vuc nghién ctu chinh: mé phong, tich hgp cac nguén nang lugng tai tao,
méac hé théng diéu khién tién tién, IuGi dién va hé thdng nang lugng thé hé mdi,
xe dién va chinh sach phat trién bén viing.
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