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SO SANH HIEU QUADAU TU VAO HE THONG BIEN MAT TROI
AP MAI CO HE THONG LUU TRU KET LUG1 BIEN QUOC GIA
VOI GU TIEN NGAN HANG LAl SUAT KEP

COMPARING PROFITS OF INVESTING IN GRID-CONNECTED ROOFTOP PV SYSTEM
AND DEPOSIT MONEY IN BANK USING DUAL INTEREST RATE

TOM TAT

Bai bao nay trinh bay két qua nghién ctu hiéu qua vé tai chinh clia phuong an
dau tu dién mét troi 4p mai so véi cac hinh thirc dau tw khac, don gidn nhét Ia g
tién tiét kiém theo hé thdng I4i suat kép clia ngan hang. Két qua nghién ctu nay
dura trén co sb thiét ké thuc t€ cho mot hé thong dién mét troi 4p méi dé tinh chi phi
dau tu st dung cong cu tinh toan la phan mém PVsystem. Vi bai toan minh hoa
trong bai bao cho théy cling s6 tién 302.935.000VND dau tur trong 25 nam néu g
vao ngan hang dé nhan I3i kép cd thé nhan durge 1.822.819513VND, trong khi dau
tr hé théng dién mdt troi 4 ma hoa Iuéi c6 dy trd s& nhan duoc
3.149.210.058VND. Trong bai bao ¢ thé hién cong cu tinh toan thuan tién, cd thé
ap dung cho bét ky hd gia dinh bang céch thay céc s6 liéu cu thé cong suét sir dung
dién ctia h d6 vao cng thitc san 6 dé tinh todn. Bai béo dwa ra vi du tinh todn I3
mdt hg gia dinh & Quan 9, thanh phd HA Chi Minh, mdt thanh phd nhiét ddi véi khu
vuc can xich dao nén cd nhiéu tiém néng vé nang lrong mat troi.

Tirkhoa: Hé thong dién mat troi ap mai, hiéu qua dau tu, Ii suat kép.
ABSTRACT

This paper presents the effectiveness of investment between building a
rooftop solar power system and depositing money in the bank with a dual
interest rate system. The financial comparison is based on the actual design of a
rooftop solar power system, including batteries, to estimate the cost using PV
system software. With the amount of 302,935,000VND deposited to the bank
using dual interest rate, 1,822,819,513VND can be received after 25 years.
Meanwhile, investing in mentioned PV system could receive 3,149,210,058VND
during this period. The research introduces a very convenient calculation tool
that can be applied to any household by alternating its specific load data into the
available formula to calculate. The paper furthermore reports a numerical
example calculating on the house in District 9, Ho Chi Minh City, a tropical city in
an equatorial region with much potential for solar energy.

Keywords: Rooftop solar power system, profits of investing, dual interest rate.
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KY HIEU

Ky hiéu Bonvi Y nghia

n VND Gia dién EVN ban

a m? Dién tich d&t tdm pin

b, Tam S6 lvgng tdm pin

m VND Gia dién EVN mua

t thang S6 thang gui tién ti€t kiem

w, kWh/m?/ngay Nang lugng cao nhat

FVt VND S6 tién & thang thir t

X % Lai suat gi tién

r % Lai suat vay tién

H VND S6 tien phai trd hang thang

k ngay Trung binh s6 ngay tiéu thu
dién trong thang

Piv kW Cong suat Inverter

PVmax Tam S6 lugng tdm pin t6i da

Vinpptmaxine Vv Dién ap diém cong suét t6i uu

Vinp-ov \Y bién 4p tdm pin
lmacinputing A Cuong dd dong dién dau vao
t6i da cua Inverter
[ A Cuong do dong dién tam pin
V gemasciny v bién ap t6i da clia hé théng
Vocpr v Pién ap tdm pin
CHU VIET TAT
PA S6 lvgng tdm pin
E Hiéu sudt acquy
DOD Mrc xa sau
AD S6 ngay dv phong
CA Dung lvgng acquy can
1.GIOI THIEU

Nang luvgng tai tao ngay cang co6 vai tro quan trong trong
phat trién kinh té, véi quy mé hd gia dinh, viéc dau tv khai
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thac ngudn nang lvgng tai tao (dién mat troi) khong chi
mang lai lgi ich kinh t€ ma con déng gop vao viéc bao vé moi
treong. Theo EVNHCMC, tinh dén dau nam 2019, thanh phd
H6 Chi Minh ¢6 gan 1.000 hé gia dinh, cdng s& va doanh
nghiép da 1&p dat dién mat troi trén mai nha véi téng cong
suat hon 11.382kWp [1]. Tiém nadng ti€t kiém nang lugng (ky
thuat) trong mot s6 nganh céng nghiép nhu san xuat xi
mang wéc tinh dat 40% so véi mic tiéu thu mbi ngay cho
moi don vi san pham hién nay. Hién c6 it nhat 10 ty USD
ngudn von tir bén ngoai twvong duong gan 40% téng nhu
cau ctia Chinh phti vao ndm 2030, dé hd tro Viet Nam chuyén
d6i sang nang lvong sach hon va st dung hiéu qua va tiét
kiém nang luvong [2].

Phan tich bai toan kinh té khi dau tv vao hé théng dién
mat troi, bao gom chi phi dau tu vao hé théng (luu y: doi
v6i chi phi dau tu con phu thudc vao tirng loai thiét bi theo
tirng hang. Trong bai bdo nay véi muc dich st dung hé
théng lau dai va an toan, do dé lva chon cac thiét bi chau
Au v6i gia thanh cao. Tuy nhién, tly theo nhu cau cla tirng
ho gia dinh st dung trong thoi gian ngén han c6 thé lya
chon céc thiét bi Trung Quéc vai gid thanh thap nhwng tugi
tho kém va tén chi phi bado du@ng). Dya vao dé tinh dugc
téng so tién nhan duoc khi dwa vao khai thac va ldy s6 tién
ban dién hang thang gti vao ngan hang dé hudng lai suat.

Vay thuc su 13p dat dién mét troi ap mai co dem lai loi
ich kinh té. Bai toan dét ra la v&i quy md ho gia dinh, doi véi
cuing mot s6 tién sau khi dau tv vao hé théng dién mat troi
thi sau bao nhiéu thang s& mang lai tong gia tri nhan duwoc
Ién hon gl tién vao ngan hang. Hoac néu vay vén ngan
hang dé dau tv vao dién mat troi thi sau bao nhiéu thang
¢ thé tra hét s6 ng ngan hang khi ldy so tién thu duoc tir
hé théng dién mat troi trd theo hinh thic trd gép. Hién nay
trong cac bai bao khoa hoc & Viét Nam, van dé trén chua co
cong trinh nao duoc dé cap dén.

Nguyén ly thiét ké hé théng dién mat troi, thé hién
thanh phan cdu tao, thiét bi can st dung cho hé théng dién
mat troi 4p mai hoa lwdi cé binh dy trir bao gom: tdm pin
mat tri, bo hoa ludi, binh ac-quy, khung ldp dat va phu
kién kem theo.

Tinh toan dau tu hé thdng dién mat troi phu hop dua
vao san lugng dién tinh toan theo phan mén PVsystem, bao
gom: tinh toan lwgng dién nang can cung cap cho mot hd
gia dinh, tlr d6 tinh dwoc s6 lvgng tdm pin co thé khai thac
hodc can phai st dung dé dam bao lvgng dién dung cho
gia dinh, theo phan nang lvgng tiéu thu ctia ho gia dinh dé
tinh toan lvong ac-quy dy trir dé cung cdp dién nang llc
can thiét.

Bai bao nay trinh bay két qua nghién ctru tinh toan vi du
cho mét ho gia dinh & Quan 9, thanh phé H6 Chi Minh, mot
thanh ph6 nhiét déi véi khu vuc can xich dao nén cé nhiéu
tiém nang vé nang lvong mat troi. S6 tién thu dwgc tir dau
tw hé théng dién mat troi ap mai co két ndi ludi dién voi s6
tién gli tiét kiém ngan hang duwgc so sanh trong vong doi
du 4n. Ngoai ra s6 thang dé tra ngan hang dé dau tu 1ap dat
cling duoc tinh toan.
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2. NGUYEN LY THIET KE HE THONG BIEN NANG LUONG
MAT TRO1HOA LUG1 cO DY TRU

Hién nay trén thj truong c6 3 dang mé hinh hé théng
dién mat troi chinh l1a; Hé thdng doc lap (lwu trii truc ti€p
vao ac-quy hoat dong doc lap makhong can théng qua
lwdi dién cong cdng); Hé thong hoa ludi (ngudn dién tao ra
duwoc hoa vao luoi dién cung cap truc ti€p cho cac thiét bi
dién); Hé théng hoa Iwéi c6 du trir (hé théng nay tvong tu
hé théng hoa Iwdi, cd thém binh ac-quy dé lvu trir dién).
Ngoai nhirng thiét bi chinh nhw Tdm pin mat troi, bd hoa
lwdi, phu kién kém theo, khung lap dat. Tuy tirng loai mo
hinh ma c6 thé sir dung binh ac-quy hodc khong st dung.
Néu khong st dung binh ac-quy thi hé théng sé khdng thé
lam viéc khi mat dién lu6i tuy nhién sé giam chi phi dau tv.
Bai bao nay lva chon hé théng hoa luéi cé dv tri (hinh 1)
dé dam bao lvgng dién cung cép cho hé théng lam viéc va
cung cép dién cho ho gia dinh s dung trong truong hop
lwGi dién cé s ¢ mat dién, ngoai ra cé thé cung cép dién
cho lugi dién néu du thira cong suat.
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Hinh 1. M@ hinh hé théng dién mat troi hoa ludi cd du trir

Tam pin mat troi sé hap thu nang lvgng mat troi, tr do
guang nang sé dwoc chuyén hoa thanh dién nang. Tuy
nhién, dong dién nay méi chi & dang dong dién mot chiéu
DC. Théng qua bo d6i ngudn, dién mot chiéu DC sé dugc
chuyén héa thanh dién xoay chiéu AC 220V/50Hz dé cap
cho tai. Néu cbng sudt tir dan Pin nang lwvgng mat troi
khong di cho tai, cong suat tir ac-quy sé duoc lay bu Ién.
Néu cdng suét tir dan Pin nang lwgng mat troi I6n hon kha
nang tiéu thu cua tai, phan cong suat du thira sé duoc nap
vao ac-quy. Khi cong suét tir dan Pin nang lvgng mat troi va
ac-quy khong con dl cung cép cho tai, cong suat tir luéi sé
dugc lay dé bu vao phan con thiéu. Khi cong suat tir dan
Pin nang lvong mat troi duv thira, ac-quy da day thi khi dé
c6 thé cdu hinh dé phat ngwoc cong suat vao ludi dién
quéc gia. Khi mat dién ludi, hé thong sé tv dong lay dién tir
ac-quy bién d6i thanh dién 220V cédp dién cho phu tai, hé
thong nay cé wu nhuoc diém nhu sau:

Uu diém:

Co6 thé stir dung dién ma khéng can dén luvéi dién qudc
gia. Khéng bi phu thudc vao lich cét dién ctia cac don vi
cung cdp dién ludi. Co thé Iap dat & bat civ dau. Gilp giam
tai cho lwégi dién qudc gia.
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Nhuwoc diém:

Hé théng nay ghép tir hé thong doc lap va hé thdng ndi
vGi lwdi dién nén cé cau tao phirc tap, khi thi€t ké can nguoi
c6 kinh nghiém va chuyén mén.

3. TINH TOAN BAU TU THIET Bl PHU HOP VO HE THONG
DIEN MAT TROI

Dé dau tv hé théng dién mat troi can phai tinh toan
lvong dién phu tai, tir d6 tinh s6 lwgng tdm pin tai thiéu
can st dung, déi véi hé théng hoa lu¢i c6 du trir con phai
tinh dwgc lvgng ac-quy can thiét dung cho hé théng, céng
sudt bd hoa lwdi trong hé thong cé bo diéu khién nap xa
dugc tich hgp. Cac phan tinh toan trén dwoc thé hién theo
trinh ty duéi day:

Tinh tong lvgng dién can cung cap d6i véi mot ho
giadinh

Bang 1. Minh hoa Ve sd thiét bi, cong suat, so lwgng va thoi gian st dung
dién ctia mdt ho gia dinh

co cla tdm pin mat troi chia cho théng s6 W, riéng sé tinh
duwoc s6 lwvgng tdm pin mat troi can dung.

¥ _ A B
Hant a () @

Bang 3. Thdng s6 ky thuat tdm pin mat troi AE Solar Poly 72 Cell - 330W
hang KingTEK [7]

STT Tén thong so k§ thuat bon vi Thong s6
1 Cong sudt cuc dai W, 330
2 Dién ap tai diém cbng sudt dinh (V) 36,97
3 Dién ap hd mach (V) 4589
4 Ngubng nhiét dd van hanh (d6C) -40 dén 85
5 Ngubng dién ap cuc dai (V) 1000
6 Dai - ROng - Day mm 1956-992- 40
7 Trong lugng (kg) 23

T&r nhitng théng tin co ban trén thiét 1ap moé phéng tai
phan mén Pvsyst dé tinh toan dwgc goc, hudng dat tdm pin
mat troi dat hiéu qua céng sudt tdi da, cling nhuw ghi nhan
chinh xac théng s6 k¥ thuat dat duwoc theo tirng thang theo
hinh 2.

ST Tt | ettt wong | g |+ et
1 |Tivi N, A, | B, |A;.B;.N;
Td lanh N, A, | B, |A,.B,.N,
Pidu hoa N, A; | B; |A3.B5.N;
j |Héthongden N; A; B; |A; B N;
Dién tiéu thu trung binh ngay 1:1 A.B;.N;
Dién tiéu thu trung binh thang ( k< 30 ngay ) k. ZLI A.B.N;

Do van d& ton hao trong hé thong, nén s6 Watt-hour
clia tdm pin troi cung cdp phai cao hon téng s6 Watt-hour
cla toan tai. Theo cong thiic trong bang 2.

Bang 2. Tinh s6 Watt-hour céc tam pin mét troi phéi cung cap cho toan tai [3]

1,3.3)_, A;. B;. N; (kwh)

S6 Watt-hour cac tdm pin mdt
troi trung binh ngay
S6 Watt-hour cac tdm pin mét
trdi trung binh thang
Tinh toan s6 lvgng tdm pin mat troi can st dung
Duva theo s6 liéu cuong do budc xa tir trang web [4]
hodc tinh theo mitc trung binh tai trng ving mién dua trén
dv &n nghién ctu thyc trang nang lvgng tai tao Viét Nam
va huéng phat trién bén virng, cac ving mién Trung va
mién Nam cla dat nuéc, v6i cvong do blirc xa mat troi trung
binh khoang 5kWh/ m?/ngay. Trong khi dé cuong do biic
xa mat troi lai thdp hon & cac ving phia Bac, wdc tinh
khoang 4kwh/ m?/ngay do diéu kién thoi tiét véi troi nhiéu
may va mwa phiin vao mua déng va mua xuan. O Viét Nam,
blrc xa mat troi trung binh 230-250kcal/cm? theo huwéng
tang dan vé phia Nam chiém khoang 2.000 - 5.000 gi¢ trén
nam [5]. Néu ldy tdng s6 Watt-hour cac tdm pin mét troi
chia cho hé s phat dién theo trung binh tirng viing 1ap dat
hé théng ta sé c6 téng s6 W, clia tdm pin mét troi. T d6
suy ra trung binh ca nuéc la 4,58kWh/m?/ngay. Moi PV
duoc st dung déu cé thong sé W, riéng, 18y téng s6 W, can

1,3.k. X1, A B N; (kwh) (1)
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System Specification - [m] X
Amnay specification Collector plane orientation
Tilt 20° Azimuth 0°
@ {Active area [m2]
es East
€ Nominal Power [Kwp] South
1.2 1
ozl | T
. . 1.0 - -
FTranspos.= 1.01 -
Loss/opt. = -0.6%
....
€ Annual yield [Mwh/year] 30 60 @0 %0250-30 0 30 60 90
Plane Tit Plane orientation
- Optimisation on
More details =
, TitEl 200 = | & Annualyield
Area [20 m2 [ P -1 | © Summer (Apii - Sept)
it Azimuth [*] [0 =
ZEh I =1 | ¢ Winter (Oct. - March)
X Cancel ’ Next I
Results = a X
Input Data Parameters Results
Phuong 9 - Ho Chi Minh 20 Nominal power 0.3 kw
o ) = e Annual Yield 0.5 Mwh/yr
Plane: tilt 20°, azimuth O Module Cost ,—0_00 EURAWp
Technol Investment 1242 EUR
echnoogy  [TERMREEE ~| | gy cos 0.30 EUR/KWh
2 Gl. horiz. Coll. Plane System output System output
KWhin?.day KWh/m?*.day KWhiday KWh
L\ Jan. 470 545 148 4
i 511 5.63 15 43
Feb, 6. 3
Mar. 5.29 5.46 148 46
B Apr. 487 466 127 8
May 5.03 453 123 38
June 513 449 1.2 37
July 5.16 456 1.24 3
Aug. 547 481 1.31 40
Sep. 448 445 1.21 3
oct. 4.48 476 129 40
Nov. 428 481 1.31 39
By Dec. a4t 518 141 a“
L’ Year 484 490 133 486
Load Project ’ Save ‘ & Print ’ X Cancel 0K

Hinh 2. Tinh toan san luong dién thong qua md phong béng phan mém
PVsyst [6]

Dva theo thong s6 k¥ thuat cia nha san xuét trung binh
1 tdm pin s& co dién tich 1,94m? Vay b trir 1ap rap khung va
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céc thiét bi phu tro dién tich I&p 1 tAm pin twong duong 2m? sé
dat san legng 1a 05MWh/nam. Téng méat dé nang lvgng sé
phu thudc va khoang cach gilra cac hang tdm pin cling nhw
hiéu suat mé dun cula tirng tdm pin. Néu cac tdm pin duoc
Iap dat theo chiéu ngang va khéng c6 khoang céch gita tir
mo dun, tdng mat dd nang lvong sé bang mat dd nang
lvong md dun (100 - 150MWp/km? ddi véi mo dun silicon)
[7]. Tl d6 suy ra so lvgng tam pin c6 thé khai thac duwoc.

PA = = _ ~ b, (T4m) ©)

1,956. 0,992z 1,940

Tinh toan s6 lvgng ac-quy can s dung

Ac-quy dung cho hé théng nang lvgng mat troi la loai
chu ky xa sau. Loai nay cho phép x& dén muc binh rat thap
va cho phép nap day nhanh. Loai nay cé kha nang nap xa
rat nhiéu lan (c6 nhiéu chu ky) ma khéng bi héng bén
trong, do vay kha bén, tudi tho cao.

S6 lwvgng ac-quy can dung cho hé théng nang lugng mat
troi la s6 lwgng ac-quy dd cung cap dién cho nhitng ngay dvw
phong (AD) khi cac tdm pin mat troi khdng san sinh ra dién
duwoc. Hiéu suéat clia ac-quy chi khodng 85%, véi mic DOD
(mtrc xa sau) 1a 0,6 [3]. T d6 tinh dung lvgng ac-quy:
13. % _ AL BN _13 5 _ AL BN @

E. DOD. Voltage 0,85. 0,6. Voltage

K&t qua trén cho thay dung luvgng ac-quy t6i thi€éu cho
hé thdng nang lvgng mat troi khong c6 dv phong. Khi hé
théng nang lvgng mat troi c6 sé ngay dy phong (AD) phai
nhan dung luvgng ac-quy cho s6 AD dé cé s6 lvgng ac-quy
can cho hé théng.

13. 3 _ A B
0,85. l;ls. v]zlt:{ge' (®)

Tinh toan Iya chon bd hoa lwgi tich hop diéu khién sac

Khi lva chon bd hoa lwéi tich hgp diéu khién sac quan
trong nhat la cdng sudt vao t6i da clia b hoa lwéi phai lon
hon c6ng suat dinh ctia dan pin. Ngoai ra, bo hoa luéi can
c6 nhirng dac tinh va ché do hoat dong phu hop véi cau
hinh va muc dich cda hé théng dién mat troi. Pong thoi can
guan tam gié tri dién ap va cwong dé dong dién ngd vao
cla dan pin mat troi.

Hé théng 50 tdm pin 330W c6 téng cong sudt la
16,5kWp tlr d6 ta tinh chon inverter nhu sau;

P =2 = 12,7 (kW)

nv 1'3

Can ctt vao thong so tinh toan trén cé thé chon B6 hoa
Iw6i loai Inverter Goodwe v6i thdng s6 k§ thuat nhu sau:
Cong suat: 15kW; bién ap mot chiéu téi da: 1000V, Bién ap
diém cbng suét téi wu: 260 - 850V, Cirong dd dong dién dau
vao t6i da: 22A v6i 2 MPPT tvong duong 4 ngd vao.

Tinh toan s6 lvgng tdm pin téi da trong mot day noi
ti€p la

Vmppt-max—-inv__ 85

PVmax = TRRRmmak A 8% _ 23(t A1)
Vmp-pv 37

CA =

CA=

Vay voi 50 tdm pin c6 thé chia déu cho 3 day s& duoc
khoang 17 tdm pin moi day dé két ndi vao bd hoa ludi.
Kiém tra dong dién t6i da ngd vao: I, = 6,07 (A) < lnaxinputiny
=22 (A)
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Kiém tra dién ap toi da clia hé thdng yéu cau phai dap
l}ng dU’QC VOC-DV < Vdcmax»inv .

Pua di liéu vao tinh toan:

V.= 45,89. 17 = 780,13V < 1000V (Pép trng tiéu chuan)

Nhu vay, hé théng sé bao gém 50 tdm pin mat troi loai
AE Solar Poly 72 Cell - 330W chia thanh 3 day ndi tiép dé két
n6i vao bd hoa lvoi Inverter Goodwe 15kW cuing véi 4 binh
ac quy vision 12V-150AH CGT12-150EXA.

4. BAI TOAN KINH TE KHI DAU TU VAO HE THONG BIEN
MAT TROI

Tir s6 liéu cu thé theo mé hinh nguyén ly va ciu tao cung
thong sO bam sat voi thuc té thi treong dwa cong thirc téng
quat tinh toan dau tv Iap dat hé théng dién mat troi &p mai
hoa lwéi dién quéc gia cé binh d trir nang luvong.

Chi phi 1&p d&t hé théng dién mat troi

Thuc té doi véi mot hé thdng dién mét troi 4p mai noi
lw6i c6 binh ac-quy dv trit dugc trinh bay rd rang vé thanh
phan cdu tao va toan bd chi phi mua sam lap dat duoc
nghién ctru tinh toan dva trén céng thic tong quat phan
tich theo quy mo va chat lugng clia dy an. T nhitng yéu td
cu thé dua ra bang cong thiic tinh téng chi phi nhu trong
bang 4.

Bang 4. T6ng chi phi I&p dat st dung hé théng dién mét troi

e .| Bongia | S6 Thanh tién

STT Thiét bi bonvi (WNB) |lvong (ND)

Pin mat troi AE Solar| _,.
Ulpoymoce-zsow | M| 31 | B jarh

BO Hoa Ludi Inverter| . ..
2 Goodwe 15kW Chiéc a, b, a,.b,
3 |Binhac-quy Chiéc ag b, as.by
4 |Phy kién dikem BO a, b, as.b,
5 | Cong lap dat BO ag bs as.bs
6 | Chi phi bao dwdng Lan ag b, ag.bg
T6ng chi phi 5 ai.b; (6)

Chinh sach bao hanh céc thiét bi:

¢ BO hoa lugi inverter dwoc bao hanh 10 ndm, 1 déi 1;

e TAm pin mat troi bdo hanh 20 nam.

Do thutng gian cac thiét bi dwgc bao hanh lau nam nén
sé co thiét ti€t kiem chi phi bado hanh bao dudng va thay
thé thiét bi.

Téng tién nhan dugc tlr hé thong ndng lugng mat troi

Pé tinh s6 tién dién phai tra trong mot thang, can
duva theo bang gia dién cda nha nwéc nam 2019 dugc
phat hanh cong khai nhv bang 5. Tir d6, dua ra chi so st
dung néng lvgng va tong gié tri can thanh toéan theo
tirng thang.

Bang 5. Bang gia ban dién theo gi danh cho nhém khéch hang hd gia dinh
nam 2019 [9]

STT | Micstdung claméthd trong thang | Gid ban dién (VNB/kWh)
1 Béc 1: ChokWhtir0-50 1.678
2 Béc 2: Cho kWh tir 51 - 100 1.734
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3 Bac 3; Cho kWhtlr 101 - 200 2.014
4 Bac 4: Cho kWh tlr 201 - 300 2.536
5 Bac 5: Cho kWh tlr 301 - 400 2.834
6 Bac 6: Cho kWh tlr 401 tr& 1én 2.927
Goi chung gid dién la N

Bang 6. Bang thdng ké tién dién trong mot ngay nha may phai tra cho EVN

Thdng tin dién nang Nang lvgng dién mat troi st dung (kwh)
Dién ndng tidu thu trung | Z];—lAi' B;. N;
hinh thang -
San lvong dien mat troi| %2 b,
theo thang 12
o o5 ,
T|gn dién phat I&n ludi theo | vy, (E' b, — k. Z]izlAi' B,.N;) (7
thang
Pé tdng tinh hiéu qua clia dong tién, so tién thu dwoc
do ban dién Ién lu¢i sé duoc gbi ti€t kifm ngan hang nhu
mot hinh thic dau tw don gian nhat. Thuc t€ cd thé s
dung cho cac muc dich khac dé dem lai lgi ich hoac lgi
nhuan cao hon. Can clr vao do ldy so tién dién phat I1én luGi
gui ti€t kien ngan hang theo tirng thang.
Khi g s tien [m. G2. p —k. X A;. B. N)]vao dau
moi thang vai I3i sudt X%/ thang thi sau t thang téng s6
tién (ca vén 1an 1ai) bang:

e Bam 3 W | g1 aax) @

Tong sb tién ho gia dinh nhan duwoc tir hé thong nédng
lvgng mat troi theo t thang:

j

[k. Ai. B Nn. ]

i=1
&2 p-kT_ AL B N)

L ot 7 Liaso-11a+0 @
5. BAI TOAN KINH TE GU'I TIEN TIET KIEM LAI SUAT KEP
TAI NGAN HANG

SO voén ban dau la: Xf_;a;. b

Ta dem g ngan hang:

Theo lai sudt gtri ngan hang v6i muc lai sudt cao
nhat la X%/ thang.

Vay ta c6 cong thic tinh Idi suat la;

e FY : SO tién & thang thir t
e Y% a;. b :giatriclaso von tai thoi diém hién tai
e X -8 sudt

FV=Yf_a;. b(1+x)*
Vay v6n ngan hang dé dau tu:
Lai suat wu dai r %/ thang va ldy so tién ban dién tra gop
theo tirng thang.
To_ia b (1HY r
(14r ¥-1
6. KET QUA AP DUNG
Dua theo (9) va (10) suy ra céng thic chung dé hoan
von theo t thang:

(10)

H= (11)
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[kz] A B N, ]t

0,5
m _1_2'Ia
—*. ¥ _A. B.
+ ZiahAe B N T +X)E+11.(1 +X)

X
=X%_,a;. b. (1 +x} 12)
Bai toan vi du minh hoa 4p dung cho mét hd gia dinh
tai Quan 9, Thanh phd H6 Chi Minh c6 s6 liéu mo ta trong
bang 7.

Bang 7. Thdng ké phu tai clia hd gia dinh

Thiét b CO’(‘EV;;‘“ S&Ltfzgg dﬁfgsg]) Cong sudttiéu thy (KWh)
Amdunnued, 1 1 03 03

Banla 1 1 02 02
bieuhoa | 0,83 2 2 33

Noi com 0,6 1 3 18

May giat 04 1 1 04

T lanh 0,15 1 2 36

Tiv 0,069 1 2 0,138
Quatcy | 0048 2 0,192

Ben 0,03 4 6 0,72

Pién tiéu thu trung binh ngay ) A.B;.N;=10,67
Bién tidu thy trung binh thang (Yt k... = 30) 1222(211 Ai-B;N; =

Lvong dién s dung trung binh trong 1 thang la
320kWh va c6 dién tich mai c6 thé st dung 1ap d&t tdm pin
mat troi la 100m% Dua theo mirc dién bac 5 cla bang 5,
tinh duoc s6 tién dién tiéu thu trung binh thang la;

n. K _ A. B N=2834.320=906.880 (VND)

Tiép theo, gia slr ho gia dinh cé di ngudn tai chinh dé
lap dit hé théng dién mat troi voi dién tich mat bang 1a
100m? (twvong duong 50 tdm pin). Dua theo s liéu thong ké
& hinh 3, ndng lvgng thu vé 1 thang la;

0,5 0,5 100

- B=75-— = 2,083 (MWh) = 2.083 (kWh)

Can clr theo cong thic s6 7. Suy ra so tién dién ban
duoc cho EVN méi thang theo mikc gia (1.940 VNB/kWh) [9]
hién nay Ia: (2.083 — 320)x1.940 = 3.420.220 (VND)

S6 tién can dau tw:

- B6i v6i s6 lugng tdm pin mat troi, theo gia thuyét trén
dién tich dat cé thé st dung la 100m?. Suy ra s6 lvgng tam
pin mét troi duoc 13p d&t 1a 50 tAm

- D6i v6i BO hoa lwdi co thé chi can 1 bd cong suat 20 -
30kW s& dap (rng dl cong sudt chuyén déi dong dién DC
sang AC cho toan b hé théng.

- B6i voi s6 lvgng binh acquy

Duva theo cong thirc s6 4. Tinh dung lwgng ac-quy can thiét.

13. 3)_ AL BN 13 35 1000

0,85. 0,6. Voltage 0,85. 0,6. 48

= 566. 449Ah)
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Vi vay nén chon loai kich dién 20000VA, 48V la phu
hop. Suy ra can mua it nhat 4 ac-quy 150Ah/12V la dam
bdo yéu cau.

Dua trén co s& trén. Thiét lap bang gia tri xay dung hé
théng dién mat tréi 4p mai hoa ludi c6 binh dy trir nhu
bang 8.

Béng 8. T6ing chi phi cho hé thong dién mit troi vdi dién tich mat bang 100m?

e bon | Dongia | S6 |Thanhtién

STt Thiétbi vi | (wNB) |lwong| (vNB)
Pin mét troi AE Solar Poly 72| .

1 Cell - 330W Tam | 3.000.000 | 50 {150.000.000
BO chuyén ddi DC-AC DCAC| ., . .

2 Inverter Goodwe: 15kW Chiéc | 55.600.000 | 1 | 55.600.000
Ac quy vision 12V-150AH| ., ..

3 CGTL2-150EXA Chiéc | 5.500.000 4 | 22.000.000
Phu kién di kém (trung binh

4 |bing 10 - 20% tong tin|Goi | 22.760.000 | 1 | 22.760.000
thiét bi chinh) [10]
Khung gia d& va cong lap

5 |dét (trung binh bing 10%|G6i | 25.036.000 | 1 | 25.036.000
tong tién thiét bi) [10]
Phi bdo dubng, thay thé
thiét bi trong sudt vong doi

6 [st dung (tinh trung binh 275.396.000 27.539.000
bang 10% tGng phi dau tu
ban dau) [11]

Tong chi phi 302.935.000

Vay s6 tién can dau tv cho hé théng dién mat troi ap la .
302.935.000 VND

Gia sl Lai sudt gl theo dinh ky thang khong d6i la
0,6%/thang. Bai toan dat ra tinh s6 thang dé thu hoi von
dau tw ban dau. Khi méi thang déu gl vao ngan hang voi
s6 tién 1a 3.420.220VND va trung binh tién dién mi thang
tiét kiém la 906.880VND. Trong khi tién vén ban dau néu
khong dau tuv xay dyng dién mat troi sé gui tiét kiem ngan
hang voi lai suat kép la 0,6%/thang. Tir (12) tinh duwgc hé
théng van hanh sau bao nhiéu thang sé gia tri bang téng
tién nhan duoc tir ngan hang theo lai kép:

3.420.220
906. 88 0t —W. [(140,6%)t—1].(14+0,6%)
) 0
(13)

= 302.935. 000,6%+1 )t

Giai phuong trinh s6 13 ta tim dugc gia tri thang thu hoi
vOn dau tv tla 98 thang.

Cling vo6i s6 lieu trén ap dung cdng thic (9). Suy ra
trong 1 vong doi cda hé thdng dién mat troi trung binh la
25 nam sé thu dwoc tdng gia tri [a 3.149.210.058VND

Ap dung céng thic (10) vai s6 liéu trén. Sau 25 nam g
ngan hang voéi lai suat kép sé nhan dugc sb tién la;
1.822.819.513VND

Doi véi viéc vay von ngan hang dé dau tv véi i suat wu
dai 0,9%/thang, sau do6 lay so tién ban dién 3.420.220VND
va tién dién moi thang 906.880VND trad gop theo tirng
thang. Ap dung céng thic (11) thay s6 liéu tinh toan dwoc
phuong trinh sau:
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4.327. 100 302. 935. 000( 11:0,90/5. 0,9%
(140,9%) t-1

Suy rasd thang t dé tra hét tién vay la: 111 (thang)
7.KET LUAN

Bai nghién ctru nay da thé hién ré rang mé hinh hé thong
dién mat troi hoa lwéi cé acquy dy trir. Bong thoi, bai bao
cling dua ra dwgc cac cong thirc tinh toan chi phi dau tuw, lai
suat ngan hang, gia tri thu dwoc sau tirng thang hoac sb
thang dé tra hét von vay dau tu khi Iy so tién ban dién va tién
dién sir dung mdi thang tra gop theo tirng thang. Dua vao
nhitng phan tich va cong thitc tdng quat trong bai cé thé ap
dung cho nhu cau cla tirng ho gia dinh cling nhv tirng ving
mién. D€ thé hién tinh hiéu qua cao, trong bai bao co ap
dung vi du cho khu viec Quan 9, TP. H6 Chi Minh. Tir d6 dua
ra phuong phap phl hgp cho sw dau tw va phét trién theo
tirng ho gia dinh v6i hé thdng dién mat troi 4p mai. O vi du
minh hoa nay, bai bao tinh toan duoc clng s6 tién
302.935.000VND néu gtri vao ngan hang dé nhan lai kép thi
sau 25 nam dwgc 1.822.819.513VND, trong khi dau tv hé
thong dién mat troi 4p mai hoa lwéi cd dy trl thi sau 25 ndm
duwoc 3.149.210.058VND (v6i gia thiét |&i suat tien khong tang
nhuwng thuc té 1a c6 ting va s6 tién nhan duoc co thé I6n
hon). Qua két qua tinh toan nay, c6 thé thay rang dau tw vao
hé thdng dién mat troi sé dat gia tri hiéu qua rat I6n vé kinh
té (I6n hon 1,7 1an so véi gli tién vao ngan hang).
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