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NGHIEN CUU XU HUONG BIEN KHI HOA GIAQ THONG
0'VIET NAM VA DANH GIA KINH TE KY THUAT TRAM SAC
XE DIEN HAI BANH TICH HOP BIEN MAT TRO

TAI TOANHAE.TOWN 2 - TP. HO CHI MINH

AREASEARCH ON THE TREND OF TRANSPORT ELECTRIFICATION IN VIETNAM A
ND TECHNO-ECONOMIC ASSESSMENTS OF PV-INTEGRATED CHARGING STATIONS
FOR ELECTRIC TWO-WHEELERS IN E.TOWN 2 BUILDING - HO CHI MINH CITY

Nguyén Ngoc Van, Nguyén Hiru Dic”

TOMTAT

Hién nay, dién khi hoa giao thdng c6 thé diroc xem nhur 1a mot gidi phap bén viing nhdm giam st phu thudc vao nhién liéu héa thach va bao vé méi truong. Tai
Viét Nam, céc diéu kién vé kinh t& x& hoi, co s& ha tAng va thi quen clia nguoi sir dung Ia cic nguyén nhén chinh dan dén su phd bién clia xe gan may, dic biét Ia tai
cac thanh phd I6n. S6 lwgng I6n va mat dd cao cc phuong tién giao thong ca nhén st dung nhién liéu hoa thach tao ap lvc 18n co s ha tang va la nguyén nhéan chd yéu
g4y ra 6 nhiém khong khi tai céc d6 thi. V6i gia thanh phd hop va chi phi van hanh thép, xe dién hai banh (xe dap dién, xe may dién) ¢ thé duoc xem nhir 1a mot giéi
phap hira hen nham thay thé cho xe méy chay xang. D& thiic déy si chuyén dich nay, co st ha tang di kém nhu céc thiét bi sac cing ¢an duoc nghién ciu, khao sét va
trién khai. Tuy nhién, dién khi hda giao thang chi ¢d loi cho mdi treong néu nhu dién nang sir dung dé sac phuong tién duo Iy tir cac ngudn ning long tai tao thay vi
tir nhién liéu hoa thach. Vi tiém nang dién mat trdi lon, vén @& tich hop dién mét troi cho tram sac xe dién ¢ Viét Nam c6 tinh kha thi cao. Bai bdo nay nhém muc dich
nghién ctu xu hudng dién khi hda giao thdng va tinh kha thi clia tram sac xe dién tich hop dién mat troi cho xe dién hai banh tai Viét Nam dong thoi dé xuét cac
phwong &n tram sac xe dién st dung dién mdt trdi tai toa nha van phong (E.Town 2 - Tp. Ho Chi Minh) va tién hanh danh gia cc chi tiéu kinh té k§ thuat cho cac
phuong an.

Tir khda: Xe dién hai banh; xe dap dién; xe may dién; tram sac; dién mat troi.

ABSTRACT

Currently, electrification of mobility could be considered as a sustainable solution for reducing oil dependency and encouraging environmental protection. In
Vietnam, socioeconomic condition, current traffic infrastructure and users' habit are main causes of the prevalence of motorcycles, especially in large urbans. A huge
number and high density of personal gasoline-powered vehicles has pressured traffic infrastructure and this is claimed to be the major contributor to air pollution.
With reasonable purchase price and low operation cost, electric two-wheelers (e-bikes, electric mopeds, electric motorcycles) could be seen as a promising solution for
replacing gasoline-powered motorcycles. In order to promote this transition, supporting infrastructure such as charging facilities should be studied, investigated and
deployed. Nevertheless, electrification of mobility is only beneficial to environment if the electricity used to charge EVs comes from renewable sources and not from
fossil fuel generation. With high potential of solar energy, PV integration for charging stations in Vietnam may has high feasibility. This paper aims to research the
trend of transport electrification and the feasibility of PV-integrated charging stations for electric two-wheelers in Vietnam, propose PV-based charging station
solutionsin an office building (E.Town 2 - Ho Chi Minh city) and conduct techno-economic assessments for each solution.

Keywords: Electric two-wheelers; e-bikes; electric motorcycles; charging stations; solar energy.
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1. XU HUONG PIEN KHi HOA GIAO THONG, TIEM NANG
XE BIEN HAI BANH VA CO SO HA TANG PHUC VU XE
DIEN TAI VIET NAM

1.1. Xu hwéng dién khi héa giao thdong va tiém nang xe
dién hai banh & Viét Nam

bién khi hoa giao thong c6 thé xem nhu 1a mot chién
lvgc cong nghé then chdt dé giam 6 nhiém khong khi & cac
khu vuc véi mat do dan cuv I16n va la mot lva chon tiém
nang goép phan da dang héa linh vic nang luong & cac
quéc gia cling nhu muc tiéu giam khi thai nha kinh. Loi ich
cla xe dién bao gom khong phat sinh khoi thai, hiéu suét
cao hon phuwong tién st dung dong co dét trong, c6 tiem
nang Ién trong viéc gidm khi thai nha kinh néu két hop véi
hé théng dién it phat thai carbon, gidm phu thudc vao
nhién liéu héa thach, gidm 6n va cé kha nang cung cap cac
dich vu ho tro cho hé théng nang luong [1, 2].

Nam 2019, lwvgng xe 6 td dién trén toan cau dat 7,2 triéu
chiéc, cao hon 40% so v6i nam 2018. Trong do, luong xe
dién chay hoan toan bang ac quy (BEV) chiém t&i 67% [2].

Céac tién bd trong cong nghé, sy phat trién cua thi
tredng, cung véi muc tiéu clia cac nha chinh sach, s tham
gia cta cac hang cdng nghiép va nhan thic clia xa hoi da
lam tang toc dd trién khai phwong tién chay dién trong
nam 2020 va tac déng dang ké dén linh vuc giao théng
duwong bo.

Tai Viét Nam, trong khi giao théng c6ng cbng chua dap
(rng dwgc nhu cau di lai clia nguwoi dan [1, 3, 4], phwong tién
ca nhan tré thanh lwa chon chinh. Theo bao céo cla Lién
hiép qudc, Viét Nam dan dau Pdng nam A vé do phu thudc
vao phuong tién ca nhan (hinh 1), trong d6 xe gan may
chiém khoang 80% nhu cau giao thong tai cac thanh phd
voi cac vu diém ndi trdi vé tinh linh hoat, phi hop di
chuyén trong khong gian dé thi cling nhuv gia thanh vira
phai va chi phi hoat dong thap.
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Hinh 1. Ty & s& hitu phurong tién cAnhan & Viét Nam va mdt s6 quéc gia [36]

TP. HB6 Chi Minh c6 khoang 6,2 triéu xe gan may, hon
600.000 xe 0 t6 va khoang 1 triéu phwong tién ra vao thanh
phé mdi ngay. Ha Noi c6 khodng 5 trieu xe gan may,
535.000 6 td. V6i toc do dd thi hoa va lvgng I6n phuong
tién chay xang, van dé tic nghén giao thong va 6 nhiém
khong khi tré thanh cac thach thirc can giai quyét [5].

Vi cac nude dang phat trién néi chung va Viét Nam noi
riéng, s chuyén dich tir phrong tién chay xang/dau sang
phrong tién chay dién trong nhitng ndm gan day bat dau
dugc chil y nhung cling ¢6 nhitng déc tha riéng ma cu thé
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la wu thé cda phuong tién chay dién hai banh so voi xe 6 t6
dién. Ngoai trlr Trung Qudc, xe 0 td dién, véi gia thanh cao
va doi hoi co s& ha tang dat tien, hién van chua phé bién &
cac qudc gia dang phat trién [6]. Thi phan xe 0 t6 dién tai
An D6 hién dudi 1% [7]. Trong ndm 2018, Trung Quéc tiéu
thu phan I16n lvgng xe dién hai banh véi 30 triéu chiéc duoc
ban va tong s6 xe dién 2 banh dang lvu hanh tai Trung
Quéc 1a 250 triéu chiéc [8, 9]. Tai cac qudc gia chau A khac
nhu An D9, Viét Nam va Bai Loan, thi phan xe dap dién/xe
may dién cling ngay cang dwgc mé rong.

Nhiéu nghién cttu [6, 10-16] cling cho thay tai cac nuéc
dang phat trién véi ty I& xe may cao, xe dién hai banh vai
chi phi thap va dap (rng quang duong di chuyén vira phai la
phu hop dé di chuyén trong do thj va la phvong tién thay
thé tiém ndng cho xe may xang.

So v6i xe may thdng thudng, tdc ddng moi truong clia
xe dién hai banh da chuyén dich tir tic déng mai truedng do
dong co dot trong sang tac dong moi trvodng do qua trinh
san xuét dién phuc vu sac. Néi cach khéac, tac dong moi
treong tir ddng co xang cta nhirng phwong tién giao théng
voi dac diém phan bd phan tan va kho kiém soat duoc
chuyén dich sang tac dong méi trvdng cla qué trinh san
xuét dién vai s6 lvong it nha may dién, tap trung va dé
kiém soat, dong thoi chi yéu dugc dét & ngoai thanh [17].

Tai Viét Nam, thi truong xe dap dién & giai doan dau voi
nguoi dung da phan la hoc sinh sinh vién do xe dap dién cé
tinh tién dung hon xe dap truyén thong dong thoi khdng
can bang lai, dang ky xe, dap (rng dd nhu cau di chuyén voi
quang duong phu hop va cé gia thanh vira phai. Bén canh
do, dé han ché 6 nhiém khong khi [18, 19] va tinh trang tic
nghén giao thong, cac chinh sach han ché dang ky xe may
tai cadc quan ndi thanh Ha Noi va 16 trinh gidm dan, tién toi
dirng hoat dong clia xe may tai cac quan vao nam 2030 ciing
da duwoc nghién ctru dé xuat. Theo xu hwéng nay, cc nha san
xuat nhu Vinfast, tdp doan MBI (Han Qudc), Piaggio, Pega
(Viét Nam), Yadea (Trung Quéc), cling da dau tv nghién clru
san xudt xe dap dién/xe may dién hwéng dén nhiéu phan
khuc khach hang khac nhau cho thi trwdng Viét Nam.

Trong nam 2017, s6 xe dwoc ban chinh thirc khoang
400.000 xe dap dién va 55.000 xe may dién. Pay la con sd
khong hé nhd néu tinh theo thi trvong so khai mang tinh
tw phét. So véi cac nuwéc trong khu viee nhw Trung Qudc, Dai
Loan hay Nhat Ban, xe dién & Viét Nam xuat hién mudn
hon. Giai doan 2010, da sb xe dién (xe dap dién, xe may
dién) xudt hién & Viét Nam déu dén tir Trung Quéc vi mau
mé da dang nhwng thwong hiéu khéng noi bat, chat lugng
khong duoc kiém soat. Bat dau tir nam 2012, xe dién mang
thwong hiéu Viét Nam xuat hién trén thi truong, dién hinh
la HKBike (PEGA) phan nao gay duogc cha y. Gan day, Vinfast
da cho ra mat cac mau xe may dién Klara, Ludo, Impes va
khanh thanh nha may dién tich 6,4 ha véi cong suét
250.000 xe/nam (co thé Ién tai 1 triéu xe) cling ké hoach
xay dyng vai chuc nghin tram sac, cho thué pin nham hoan
thién hé sinh thai xe dién. Biéu nay khéng dinh xu thé stz
dung xe dién hai banh thay thé cho xe Iap dong co dét
trong tai Viét Nam [20].
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1.2. Co sé hatang phuc vu xe dién

Co s6 ha tang giao thdng hién hitru, mirc dap ¢ng thap
cla hé théng giao thong céng cdng, mic thu nhap binh
quan con thap, cac chinh sach han ché tiéu thu 6 t6 ca
nhan bang thué, phi khién phuong tién hai banh & Viét
Nam van la phuong tién dé tiép can, linh hoat hon ca. Cac
dac trung dé kém theo cac ké hoach han ché phuong tién
nham giai quyét van dé 6 nhiém khong khi dé thi va phat
trién bén vitng, cling nhu sy tham gia clia cAc nha san xuat
va nhan thirc clla nguti dan da va dang la dong luc thac
day sv phat trién cla thi treong xe dién hai banh tai Viét
Nam véi doi tvgng khach hang ngay cang mé rong.

Thi trvong xe dap dién/xe may dién tai Viét Nam, tuy co
tiém nang I&n va co nhiéu dau hiéu khdi sic nhuwng dé phat
trién bén virng thi cling can tién hanh nghién ctru, dé xuat
cac chinh sach khuyén khich hd tro, cac tiéu chuén ky
thuat, hé théng xt ly &c quy khi hét tudi tho cling nhu dau
tw co s& ha tang co lién quan, dac biét la cac tram sac/ddi &c
quy (hinh 2) [6].

Hinh 2. Tram sac xe dién tich hop dién mat troi clia cong ty SANYO - Nhat Ban

Céc nghién ctru chi ra rang, bat ky dang xe dién ndo nhw
HEV, PHEV, PEV déu c6 lvgng phéat thai well-to-wheel thap
hon so voi cac phuong tién chay xang twong duong. Ngoai
ra, lwvgng phat thai ctia xe dién phu thudc vao ty 1é cac dang
nang lvgng sach cdp cho xe [21-23]. Néu xe dién duoc sac
tlr lvdi va néu dién ludi chd yéu duoc tao ra béi nhién liéu
hda thach nhuv than d& hoac khi ty nhién thi lwvgng phéat
thai la lon dang ké chir khong phai la khéng phat thai.
Lwong phat thai chi gan nhu bang khéng néu xe dién duoc
sac tlr lwdi va néu dién lwgi chi yéu duoc tao ra tir cac
nguodn nang lvong tai tao.

Dién gi6, dién mat troi, thay dién, biogas hoac nang
lwvgng thly triéu déu cé thé xem la cac ngudn nang lvong
bén vitng dé cip cho cac phrong tién chay dién. Trong cac
ngudn do, dién mat troi la mot lva chon hdp dan béi mot
sO yéu t6:

(1) Chi phi ctia module PV lién tuc giam va hién nay
(Q1/2019) la nhé hon 0,3 $/Wp [24].

(2) Kha nang tiép can cda chu xe dién voéi dién mat troi
rdt dé dang do cac module PV c6 thé dugc dat trén mai nha
gan voi vi tri sac xe dién hodc dat trén/str dung lam mai che
cla béi gii xe. Tiem nang dién mat troi 4p mai rat 1én do
hién nay van chua dugc khai thac rong rai.
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(3) Viéc str dung dién mat troi lam gidam nhu cau nang
lvgng va cong suét tiéu thu tir lvdi. Nang lwgng dién sach
duoc san xudt tai chd qua cac module PV dé sac cho
phuong tién. Diéu nay gép phan lam gidam nhu cau phat
trién hoac gia co lwdi dién dac biét 1a khi lwvgng phurong tién
chay dién Ién va nhu cau nang luvgng sac cao.

(4) Céac hé thdng dién mét troi thong thuong st dung ac
quy tich tri dién nang nham giai quyét van dé bién dong
nguoén phat theo ngay va theo mua cling nhw ting mic do
tham nhéap cutia nang lwgng tai tao. Treong hop sac cho xe
dién, &c quy cla xe dién cling c6 thé dong vai tro thiét bi
tich trir nang lvgng [25-28].

(5) Chi phi sac xe dién t&r dién mat trdi la ré hon so véi
sac tir dién lw6i. Viéc ty san xudt va ty dung dién mat troi
thay vi ban I&n lwgi c6 thé xem la mét giai phap dén dau xu
huéng gidm dan gia ban dién mat troi FiT [29, 30].

(6) Viéc van hanh cac hé théng dién mat troi it sinh ra
ti€ng 6n, khdng c6 bd phan quay va chi phi van hanh, bao
tri thap.

Vi vi tri dia Ii gan xich dao, Viét Nam c6 tiém nang dién
mat troi rat I6n. Tiem nang dién mat troi trung binh trén
lanh thd Viét Nam nam trong khoang tir 4 - 5SkwWh/m?/ngay
va s6 gio ndng trung binh tir 1.600 - 2.600 gid/nam [31].
Trong do, so voi dién mat troi mat dat va dién mét troi noi,
dién mat troi 4p mai véi tiém nang I6n, rat dugc khuyén
khich phat trién [32, 33]. Tuy nhién, nhiéu nghién cttu cling
chi ra rang khi ty 1& tham nhap cla dién mét troi vao luoi
Ién cling gay ra nhiéu tac dong tiéu cuc dén lui [34]. Do dé
tram sac tich hgp dién mat troi, véi viéc san xudt va phuc vu
tai chd cho phrong tién vira c6 thé xem nhu 1a gidi phap
xanh, bén vitng va déng thoi gép phan gidm céac tac dong
khéng mong mudn cla dién mat troi 1én lwdi. Tuy nhién,
tram sac cting can duoc ni vai ludi dién nham muc tiéu (1)
cung cap dién Ién lwdi néu lvong dién mat troi tao ra lén
hon nhu cau sac va (2) mua dién tlr lw6i néu dién mat troi
tao ra nho hon nhu cau sac.

Cac nghién ctru vé tram sac xe dién hién nay chl yéu dé
cap dén tram sac danh cho xe 6 td dién véi ngudn cap cho
tram sac la tlr ngudn dién lwéi. Hién chua cé nhiéu nghién
clru vé tram sac danh cho xe dap dién/xe may dién véi cac
dac thu khac véi tram sac 6 td dién nhu: (1) Cong suét,
dung lvgng &c quy clta phuong tién nhé; (2) S8 lvong
phuwong tién sac cung thoi di€ém tai mot tram sac c6 thé 1én
t6i vai tram xe; (3) phu hop véi diéu kién tai cac nwéc dang
phat trién,

Trong bai bao nay, ngoai viéc nghién ctru tiém nang xe
dién hai banh va tinh kha thi cia tram sac co6 tich hop dién
mat troi danh cho phuong tién chay dién hai banh tai Viét
Nam, cac tac gia con tién hanh dé xuat va danh gia tinh kinh
té k¥ thuat cac phwong an tram sac xe dap/xe may dién tich
hop dién mat troi tai mot toa nha van phong dién hinh,

2. MO HINH PIN MAT TROI TRONG NGHIEN CUU

DEé mo ta cac module dién mat troi ¢ thé sir dung mod

hinh mot diode hoac mé hinh hai diode [35]. Trong d6 md

Vol. 56 - No. 5 (Oct 2020) e Journal of SCIENCE & TECHNOLOGY | 11



CONG NGHE

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

hinh m6t diode la md hinh dwoc si dung trong phan mém
PVsyst trong nghién ctru nay nham tinh toan kinh té k§
thuat cac hé thdng dién mat trei cho tram sac. M6 hinh mét
diode dugc xay dwng dwa trén cac phuong trinh sau:

Dong quang dién;

G

Iph = [Isc + kl(T - 298)]m (1)
Dong béo hoa;

T 3 q.EgO.(Ln—l)
I, = L. (T_n) .exp [# 2
Dong béo hoa nguoc:

I
[.=—S 3
rs e(%)_l ( )
Dong qua dién tré shunt:

V+ILRg
Ish = (R_sh) 4)
Dong dién ra ctia module:
.(V+LRg)

[ =1l — Lo [exp (qu?) —1] -1, (5)
Trong dé:

... DONg ng&n mach (A) (short circuit current)

k;: DOng ngan mach cha cell & 25°C va 1000 W/m?

T: Nhiét do lam viéc (K)

T, Nhiét do danh dinh (K) (nominal temperature) = 298

G: Mat do bic xa (W/m?)

g: Pién tich clia 1 electron (C) = 1,6.10™"

V,.. Dién a4p hd mach (V)

n: Hé s6 li twéng cla diode

K: Hang s6 Boltzmann (J/K) = 1,38.10%

E4o: PO rong viing cdm clia chdt ban dan (eV) = 1,1

N, S6 cell nGi tiép voi nhau

N,: S6 module PV song song véi nhau

R, Dién tré ndi ti€p (Q)

Ry Dién tré song song (Q)

V.. Thé nhiét ctia diode (V)

Hé théng dién mat troi cho tram sac dwgc md phong
trong nghién ctru nay véi cac phuong an st dung panel clia
Canadian Solar, Tamesol va Jinko Solar. BAng 1 mo ta céc
thong so ky thuat dién hinh cla panel Canadian Solar. Cac
thong s6 ky thuat clda panel Canadian Solar, Tamesol va

Jinko Solar 1an lvot dwoc dwa vao tham so ctia mo hinh mot
diode trong phan mém PVsyst nham tinh toan mé phéng.

Bang 1. Thdng s6 ky thuat clia panel PV

Dong ngan mach ., (A) 8,99

Dong dién tai diém cong suat cuc dai l,,, (A) 8,45

D0 tang |, theo nhiét d (%/deg.C) 0,05

Dong béo hoa diode |, (A) 3,7482e-11
Hé s6 Iy tudng cla diode 0,91286
Dién trd song song Ry, (Q) 116,3362
Dién trd noi tiépR; (Q) 0,51567

3.CAC PHUONG AN KY THUAT TRAM SAC
3.1. Théng s6 k¥ thuat co ban

Thong s6 ky thuat co ban clia 4c quy mot s6 loai xe
dap/xe may dién tai Viét Nam nhuv trong bang 2. C6 thé
thdy, da s6 cac xe dap dién/xe may dién hién nay &
Viét Nam str dung loai &c quy LiFePo4 vai cong suat khoang
1 -1,5kW va thoi gian sac khodng 3 - 5 gi0.

Bang 2. Thong s6 &c quy clia mot 6 xe dap/xe may dién tai Viét Nam

Model (Canadian Solar) CS3W-415P
S6 cell 144

Cong sut dinh P,,,, (W) 415
Diénap hd mach V,, (V) 478

Pién &p tai di€m cdng suat cyc dai v, (V) 39,3

D suy gidm V,, theo nhiét dg (%/deg.C) -0,29
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Loai xe Loaid | Tuitho | Thdigian | Cong
quy sac suat
Vinfast Klara/Klara S |  LiFePo4 1000 5gi0 1,2kwW
(2020) (LFP) cycles
Vinfast Impes LiFePo4 1000 5gi0 1,7kW
(LFP) cycles
Vinfast Ludo LiFePo4 1000 5gi0 1,1kw
(LFP) cycles
Honda EV-neo LiFePod4 1000 3.5 giv 2,8kW
(LFP) cycles
Honda PCX Electric LiFePo4 2000 3giv 4,2kW
(LFP) cycles
PEGA Zinger Extra FLIP 900 4-6 giv N/A
cycles
X-men Plus 2016 N/A N/A 6 gio 1,2KW
Honda EV Cub LiFePod4 1000 1gio kW
(LFP) cycles

3.2. Cac gia thiét dau vao

Trong khuén khé cula bai bao, nhém tac gia thuc hién
tinh toan kinh té ky thuat cho tram sac xe dién tai toa nha
van phong E.Town 2 - TP. H6 Chi Minh v¢éi céc gia thiét ban
dau nhv sau:

- Cong sudt: Qua khao sat dién tich 1&p dit, c6 thé cho
phép xay dwng hé théng PV voi cong suadt khoang 100kW.

- Dia diém Iap dit: tda nha van phong E.Town 2 - TP. HO
Chi Minh. Cac thdng s6 co ban vé s6 git ndng, mat do birc
xa... tai dia diém I&p dit duoc st dung dé nghién ctu.

- Quy mo: Theo bang 2, da s6 cac xe dap/xe may dién
hién nay cé céng sudt khoang 1 - 1,5kW. Véi cong suat hé
thong PV 100kW thi cé thé dap (rng nhu cau sac dong thoi
khoang 65 - 100 phuwong tién.

- O cdm sac cho xe dién st dung dién xoay chiéu mot
pha 220V

Can ct vao kién trdc hién hiru, cac module PV dwoc bo tri
ap mai tai phan dién tich cé thé tan dung, nhu trén hinh 3,
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Phuong &n 2 | Tamesol ABB Trio - TM-50
P: 360 W Mono Vet 1000V
Vipp: 38,0V Vigprange: 570 - 800V
Ip- 9,26 Max. input current / string: 36A
Ve 47,2V No. of strings: 15
l,:9,79A S, 5OKVA
n: 18,5% V. AC: 320 - 480V
Temp.: -40- 85°C freq.: 50/60Hz
Dim.: 1956x992x40 MM | l,yymac 77A
THD: < 1%
| n: 98%
| Thiét bi hién hiu Temp.: -25- 60°C
\ Phuong &n 3| Jinko Solar Canadian Solar CSI-50KTL-GS-FL
P: 340 W Poly Vet 1000V
Vi 35,0V Vigppange: 568 - 850V
Ip: 7,05A Max. input current / string: 34,3A
V. 44V No. of strings: 12
|, 7,98A S, 5OKVA
Hinh 3. BG trf c&c module PV tai toa nha E.Town2 n:17,52% Vo AC: 422,4- 528V
So dd khdi ctia tram sac thé hién nhu trén hinh 4. Temp.:-40-85°C freg.. S0/60Hz
) Dim.: 1956x992x40 mm THD: <3%
~ - ' - , ,‘ : 98,8%
— R ‘ - Temp.: -25- 60°C

, | Ba6i v6i phrong an 1, dat géc nghiéng module nhu trén
—T m hinh 5 va két qua tinh toan san lvong dién trong mot ndm
- - S dugc thé hién trong bang 4.

Orientation, Variant “New simulation variant" - [m] X

‘%l |%| & Field type |Fixed Tilted Plane ~|

Field parameters

Tilt 15° Azimuth 0°
Plane Tit [is.0 {1

Azmuth 0.0 {19
Hinh 4. So d6 khdi tram sac xe dap/xe my dién — 4*;

3.3.Két qua tinh toan -

Yearly meteo yield

Tinh toan kinh té k§ thuat dwa trén phan mém PVsyst. e 2] =
DE so sanh, ba phuong an chon thiét bi khac nhau duoc dé P == ——
xuét nhu trong bang 3. S
Bang 3. C4c phirong &n chon thiét bi cho tram sac Xew | x|
PV module Inverter Hinh 5. Chon géc nghiéng module cho phuong an 1
Phuong an 1 | Canadian Solar Sungrow SG50KTL Bang 4. S&n lrong dién mét tréi clia phuong &n 1 theo timg théng trong nAm
P:415W Poly Vinmaxi 1000V GlobHor | DiffHor | T_Amb | GlobInc | GlobEff | EArray | E_Grid PR
V. :39.3 v 300 - 950V KWh/m2_| kWh/m2 °c KWh/m2 | kWh/m2 | Mwh MWh
p V¥ MPPrange 3 149.0 65.91 26.33 167.1 164.0 14.88 14.68 0.840
. ; - F::::y 146.3 67.17 27.11 157.8 154.8 13.94 13.75 0.833
lmp' 10.56A Max. Input current/ string: 12A March 164.4 82.01 28.40 168.1 164.4 14.78 14.58 0.829
. e April 149.1 78.15 29.03 145.3 141.8 12.79 12,61 0.829
Vie: 47,8V No. of strings: 12 M:r; 1609 90.72 28.50 150.1 146.1 1335 13.47 0.839
. . 3 161.6 76.42 27.50 147.3 1434 13.15 12.97 0.842
;1114 A Sout S5KVA ;::'f 161.7 88.19 27.34 149.3 145.3 13.38 13.20 0.846
. . August 161.8 81.94 27.29 154.7 150.9 13.77 13.58 0.839
n: 18,79% Vi, AC: 310 - 480V September 1362 79.85 26.67 136.4 1332 1224 12.07 0.846
. . Octob 142.3 76.42 26.75 149.6 146.4 13.35 13.16 0.842
Temp-- -40-85°C freq-- 50/60Hz Nov‘:l:;er 135.0 71.45 2635 147.9 144.9 13.24 13.06 0.844
[ . December 137.8 67.15 2620 154.7 151.8 13.81 13.62 0.842
Dim.: 2108x1048x40 mm |°“tmax' 80A Year 18063 | 92538 | 2729 | 18283 | 17869 | 16268 | 16045 | 0.839
THD: < 3%
Legends: GlobHor Horizontal global irradiation GlobEff Effective Global, corr. for IAM and shadings
rl: 98,9% DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb Ambient Temperature E_Grid Energy injected into grid
Temp_: -25 - 60°C GlobInc Global incident in coll. plane PR Performance Ratio
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V6i 3 phuong an lya chon thiét bi trén, viéc so sanhcac | 6 [Chiphibdoduing | Nam | 5250000 | 1 | 5.250000
phuong an k¥ thuat cho tram sac dugc thé hién nhw bang 5. T6ng chi phi 1.389.361.714
Bang 5. So sanh phuong an ky thuat cho tram sac Bang 7. Tong chi phi I4p dat tram sac theo phuong 4n 2
Phuongan1 |Phuongéan2) Phuongan3 | fsTT Thiét bi Ponvi | Pongia | S6 | Thanhtién
56 Inverter 2 2 2 (WD) |[lugng| (VND)
56 module PV 252 252 252 PV panel Tam 3.739.000 | 252 | 942.228.000
S6 module PV trong mot string 18 18 18 Inverter B) | 126972770 | 2 | 253945540
$string u u u 3 |phy gicén4 (o, kep,| B | 256000000 | 1 | 256000000
A cap mm?, gidc
Cong iuat hé Ehongw _ 105.’000W 95).000’W 86.000 W : MCA),t dién, MCCB
KEt qua thi€t ke tinh toan cho thay ca ba phuong an ™4 Tiam ginh thiét bj, he| G6i | 14000000 | 1 | 14000000
déu dap tng duoc yéu cau ky thuat trong do véi cung s6 théng ' o
lvong module PV, phuong an 1 cho cong suat ra lon nhat. =g esn 78 "gs “hieu| 661 | 126000000 | L | 126.000.000
So d6 mét sgi clia hé thdng dién mat troi tng véi phuong chinh, chay thi
an 1 dugc thé hien nhu tre”:‘;”hmf 6 |Chiphibdoduang | Nam | 4500000 | L | 4500000
(GOM 252 T4M PIN MAT TRA1 CONG SUAT 415WP) T6ng Chi phl’ 1.596.673.540
e BAng 8. Tdng chi phi lap dat tram sac theo phyong 4n 3
RN RRRRRRRRW (s Thiét bj Ponvi | Bongia | S6 | Thanhtién
| | % | | A | [ ) | j | J
(WD) |lugng| (VND)
PV panel Tém 22714909 | 252 | 573.277.068
= pe— Inverter Bo 151.966.238 | 2 | 303.932.476
n 3 |Phu kién (ray, kep, Bo 244.000.000 | 1 | 244.000.000
[ MC4), td dign, MCCB
R o (s T 4 |Kiém dinh thiét bi, hé| GGi 14.000.000 1 14.000.000
AC:npu ETERNET [ cmn:m [ enemer | thﬁng
g s 5 |Cong Iép dat, hiéu| G6i | 120.400.000 | 1 120.400.000
: " chinh, chay thr
TR 6 |Chiphibdoduong | Nam | 4300000 | 1 | 4.300.000
e - T6ng chi phi 1.259.909.544

geos
s

Hinh 6. So d0 mt sgi hé thdng dién mat troi
4. DANH GIA KINH TE CAC PHUONG AN

Céc s6 lieu cu thé tinh toan dugc cla ba phuong an ky
thuat cho phép xac dinh chi phi 1p d&t cho tram sac xe
dién tich hgp dién mat troi nhu trong bang 6, 7, 8 véi don
gia dwoc tham khao tir thi tredng va béo gia ctia Cong ty co
phan xay 1ap Il Petrolimex chi nhanh Ha Noi cho hé théng
dién mat troi ap mai.

Bang 6. Tng chi phi I&p dat tram sac theo phong an 1

STT Thiét bi bonvi | Bongia S0 | Thanhtién
(WD) |lugng| (VND)

PV panel Tam 3.215880 | 252 | 810.401.819
Inverter BO 56.047.021 2 112.094.041

3 |Phy kién (ray, kep,| BO 301.000.000 1 301.000.000
cap DC 4mm?, gidc
MC4), ti dién, MCCB

4 |Kiém dinh thiét bi, hé| G 14.000.000 1 14.000.000
thong

5 |Cong Iép dat, hiéu| GoOi | 146.615.854 | 1 146.615.854
chinh, chay thi

14 | Tap chi KHOA HOC VA CONG NGHE @ Tap 56 - S6 5 (10/2020)

So sanh chi phi dau tu cla 3 phuvong an nhan thay
phuong an 1 cé chi phi dau tu trung binh nhwng céng suét
thu duoc I6n nhat. Cong suét ra clia phuvong an 1 gap 1,17
lan phwong an 2 nhung chi phi nhd hon. So sanh gitia
phuong an 1 va phuong an 3, cong suét ra phuong an 1
gdp 1,22 lan phwong an 3 trong khi chi phi dau tv gap 1,1
lan. Nhu vay, trong 3 phuong an thiét ké, viéc lya chon
phuong an 1 la hgp ly vé mat kinh té ky thuat.

Tinh toan thoi gian thu hoi vén cla phuong an 1 dva
trén cac dit liéu:

- Gid ban 1& dién cho kinh doanh gi¢ binh thuong la
2,442VND/KWh, git thap diém la 1,346VND/KWh va gi® cao
diém 1a 4,251VND/kWh (theo Théng tv s6 16/2014/TT-BCT
va Quyét dinh s& 648/QD-BCT ngay 20/03/2019 clia Bd
Cong Thuong).

- SO git ndng 1a 3,98h tai dia diém lap dat. Day la sd liéu
cé duoc tir phan mém PVsyst tham chiéu trén dit liéu cla
NASA.

- Gia thiét dién mat troi tao ra la tv dung 100%

- Ty |é tang giad dién hang nam gia thiét la 3% (theo
Quyét dinh s 24/2017/QB-TTg)

- Tai khodn 1, khoan 2 biéu 15 Nghi dinh s6
218/2013/NDB-CP ngay 26/12/2013 ctia Chinh pha quy dinh
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chi tiét va hudng dan thi hanh Luat thué thu nhap doanh
nghiép quy dinh “1. Thué suat vu dai 10% trong thoi han 15
nam ap dung déi véi linh virc sdn xuat nang luong tai tao.

- Tai khoan 1, khoan 2 biéu 16 Nghi dinh s6
218/2013/ND-CP quy dinh: “1. Mi&n thué 4 nam, giam 50%
s6 thué phai ndp trong 9 nam ti€p theo déi véi linh vuc san
Xudt nang luvgng tai tao.

Bang 9 thé hién cac chi tiéu tai chinh (ng véi phwong an
1 khi van hanh tram sac trong 20 nam. Thoi gian thu hoi
von la 4 nam. V6i thoi gian van hanh khoang 20 nam,
phuong an 1 ¢é kha nang dem lai hiéu qua kinh té cao
5.KET LUAN

Bai b&o thuc hién nghién cttu xu huéng dién khi hoa
giao thong va tinh kha thi ctia tram sac tich hgp dién mat
troi danh cho xe dap dién/xe may dién tai Viét Nam, déng
thoi Ién phwong an thiét ké tinh toan kinh té k¥ thuat cho
tram sac xe dién tich hgp dién mat troi tai tda nha van
phong E.Town 2 - TP. H6 Chi Minh.

Co thé thay, tai cac nwdc dang phat trién néi chung va
Viét Nam noi riéng, sv chuyén dich tlr phrong tién chay
x&ng/dau sang phuwong tién chay dién cling khéng nam
ngoai xu hwéng dién khi hda giao thong trén thé gidi. Tuy
nhién, cac dac thu vé kinh té xa héi, mic thu nhap, quy dat
giao théng do thi... cing véi xu huwdng phét trién bén vitng
va han ché 6 nhiém khéng khi, dan dén phwong tién chay
dién hai banh la moét lyva chon tiém nang cho giao thong
do thi.

Bang 9. Tinh todn céc chi tiéu tai chinh theo phuong an'1

D6i voi co s& ha tang ho tro xe dién, viéc tich hop dién
mat troi vao tram sac cho thay giai phap hiéu qua trong
viéc gidm nhu cau nang lvong va cong suét tir lwéi, khai
thac tiém nang dién mat troi 4p mai. Nang lvong sach duoc
san xuét va phuc vu muc dich chinh Ia tiéu thu tai chd, dén
dau xu huédng gidm gia FiT. Kha nang tiép can dién mat troi
déi voi tram sac ciing twvong ddi thuan tién do co thé 1ap
c&c module PV trén mai nha/van phong gan vai vi tri dé xe
hodc 1ap dat/str dung lam mai che phuong tién.

Véi xu hudng phéat trién cac phuong tién chay dién,
ddng thoi chi phi [p dat cac hé théng dién mét troi ngay
cang gidm, van deé tich hgp dién mat troi vao tram sac cé
thé xem la giai phap xanh va bén virng, giai quyét cac van
d@ 6 nhiém khi thai, dac biét 1a tai cac thanh phé 1on.

Nghién clru cling dé xuat cac phuong an k¥ thuét cho
tram sac xe dién tai tda nha van phong phuc vu nhu cau sac
xe dién cla can bd céng nhan vién véi thoi gian lam viéc
hanh chinh phu hop voi thoi gian sac va profile bic xa mat
troi. Viéc tinh toan dinh lwgng cac chi tiéu kinh té ky thuat
cla tirng phuong an ciing dugc thuc hién nham chi ra
phuong an hiéu qua.

Viéc tich hgp dién mat troi cho tram sac xe dién cling
ton tai cac van dé can giai quyét, dac biét la cac van dé
giai phap diéu khién, giam sat dong nang lvong gitta hé
thong PV - xe dién va ludi. Cac van dé diéu khién, quan Iy,
gidm sat dong nang luvong tdi wu, dac biét la khi s lvgng
va nhu cau sac, thoi diém sac clia cac xe dién khac nhau

NAM _SAén Iuor]g Gié\tién Elién Giéqi tiét Chi phf bao tr Khau vhao 10 | Thuéthu nh:a\p Thu,é. TNDN Gid tri tai chinh
diéntydung | hangnam kiém nam doanhnghiép | phaidong

1 152.534 2.894 441.470.082 - 138.936.171 - - (947.891.632)
2 147.957 2.981 441.072.759 - 138.936.171 - - (506.818.873)
3 136.121 307 417.960.547 - 138.936.171 - - (88.858.326)

4 125.231 3.163 396.059.414 - 138.936.171 - - 307.201.088

5 115.213 3.258 375.305.901 - 138.936.171 10% 23.636.973 658.870.016

6 105.996 3.355 355.639.872 1.778.199 138.936.171 10% 21.492.550 993.017.338

7 97516 3.456 337.004.342 1.685.022 138.936.171 10% 19.638.315 1.310.383.365
8 89.715 3.560 319.345.315 1.596.727 138.936.171 10% 17.881.242 1.611.847.438
9 82.538 3.666 302.611.620 1.513.058 138.936.171 10% 16.216.239 1.898.242.819
10 75.935 3.776 286.754.771 1.433.774 138.936.171 10% 14.638.483 2.170.359.108
11 69.860 3.890 271.728.821 1.358.644 10% 27.037.018 2.415.050.912
12 64.271 4.006 257.490.231 1.287.451 10% 25.620.278 2.646.920.865
13 59.129 4121 243.997.743 1.219.989 10% 24.211.715 2.866.640.832
14 54.399 4.250 231.212.261 1.156.061 10% 23.005.620 3.074.847.474
15 50.047 4378 219.096.739 1.095.484 10% 21.800.126 3.272.144.087
16 46.043 4509 207.616.070 1.038.080 20% 41.315.598 3.438.444.559
17 42.360 4.644 196.736.988 983.685 20% 39.150.661 3.596.030.886
18 38.971 4.784 186.427.969 932.140 20% 37.099.166 3.745.359.689
19 35.853 4,927 176.659.144 883.296 20% 35.155.170 3.886.863.663
20 32.985 5.075 167.402.205 837.011 20% 33.313.039 4.020.952.829
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cling can thiét phai xady dung cac mé hinh toan cho cac
phan ti nhv xe dién, PV panel, inverter... va giai thuat
diéu khién. Nhitng khia canh dé can dwoc lam r6 trong
nhirng nghién ctru ti€p theo.
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