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Tém tét - Trong nhiing nim gin day, véi tdc d6 phat trién manh
mé cia thé gidi, nhu cau vé dién ning ngdy mot ting cao. Céc
ngudn ning luong tai tao nhu ning lwong mat troi, giod, thuy
triéu... dang la nhirng lya chon téi wu cho twong lai. Tai Viét
Nam, van con nhiéu ving ndi xa xdi, chua thé tiép cén véi
ngudn dién quéc gia. Dién mit troi két hop dién gié chinh 1a
giai phép phu hop nhat dé c6 thé cung cip dién cho nguoi dan
mién ndi ma nhém tac gia hudéng dén. Cau hinh hé théng duoc
tinh toan theo nhu ciu st dung thuc té ciia mot ho gia dinh dién
hinh dam bao qué trinh st dung thuc té én dinh. Diém méi &
cong trinh nghién ciru ndy 1a c6 su hd tro cita phan mém chuyén
dung PVsys dé thiét ké hé théng dién mit troi, kiém tra va dua
ra du todn dé xuét ph hop.

Tw khQa - Pin nang lugng mat troi, tuabin gié mini, dién doc 1ap
cho mién ndi, dién mat troi két hgp dién giod

1. Pit van dé

Viét Nam 1a mot qudc gia nhiét doi gi6 moa vai dia
hinh phan 16n 1a d6i ndi (chiém 3/4 dién tich 14nh tho),
chu yéu 1 d6i nui thap, dong bémg chi chiém 1/4 dién tich.
Mic du, Viét Nam la mot quoc gia dang phét trién vai toc
d6 kha nhanh, nhung van con nhiéu noi chua phat trién
nhu ving ndi, bién dao xa x6i, kho tiép can. Nhimg noi
nay con kha hoang so, nhiéu tiém ning 16n von ¢ chua
dugc khai thac hiéu qua, co sé vat chat con thiéu thon dic
biét 1a lu6i dién — ngudn cung tt yéu trong thoi dai hién
nay. Nhom tac gia da khao sat cac ho dan tai huyén Ea
Kar thudc tinh Dak Lak. Dak Lak 1a mot tinh thudc mién
trung Tay Nguyén, v6i nhiéu tiém ning vé nong nghiép,
lam nghiep, khoang san, du lich... Vi dia hinh chii yéu
la d6i ndi, noi day tap trung nhiéu nhém dan toc khac
nhau cung chung song va sinh hoat. Nhiing kho khan vé
dia hinh chinh Ia nguyén nhan gay can tr¢ viée tiép can
v6i ludi dién qudc gia, 1am toc do phat trién noi day kha
cham. Hién nay, c6 nhiéu giai phép dé cung cap dién cho
nhling hé gia dinh nhu sir dung may phét, thuy dién mini,
tuy nhién hiéu qua thap, chi phi van hanh bao dudng cao.
Str dung dién mait troi doc 1ap chinh la giai phép tién loi,
gon nhe nhét dugc hudng dén dé cip dién cho ngudi dan.
Tuy nhién, h¢ théng dién mat troi doc lap van ton tai
nhugc diém 1a phu thude vao thoi tiét va bo pin luu trir dé
duy tri dién vao ban dém. Dé khic phuc han ché trén,
nhom tac gia da nghién ciru sir dung thém tuabin gié nham
cung cap thém dién nang cho hé thong khi troi khdng cé
ning hay vao ban dém.

Abstract - In recent years, with the rapid development of the
world, the demand for electricity is increasing day by day.
Renewable-energy sources such as solar energy, wind energy,
tidal energy, etc. are the optimal choices for the future. In
Vietnam, there are still many remote mountainous areas that do
not access to the national electricity. Therefore, we aim at
developing the combination of solar power and wind power,
which is the most suitable solution to provide electricity to the
mountainous people. The system configuration is calculated
according to the actual needs of a typical household with the aim
of ensuring the stable use of electricity. A new feature of this
study is the support of specialized software PVsys to design solar
power system, test and make appropriate proposals.

Key words - PV panel, mini wind turbine, stand-alone system for
mountainous areas, solar wind power system

Trong nhimg nam gan day, viéc san xuét dién tir nang
luong mat troi két hop véi ning luong gi6 dang duoc
nghién ctru manh mé& trén toan thé gi¢i va ¢ Viét Nam.
Nhirng hé théng dién két hop duoc thiét ké dé s dung &
nhitng ho gia dinh ndng thén & An D6 [1], hay nghién ciru
t6i wu hoa hé thong dién doc lap ¢ Iran [2]. O Viét Nam,
nha may dién gi6 két hop voi nha may dién mat troi da
dugc dwa vao st dung tai huyén Thuin Bic, tinh Ninh
Thuan vao nam 2021 [3]. Thiét ké ché tao hé thong két
hop ning lugng mit trdi va gi6 dé san xuét dién da duoc
nghién ctru [4]. Tuy nhién, chua c6 cdng trinh nghién ctu
cap dién doc 1ap s dung nang lugng mit trdi va gio cho
mot ho gia dinh mién nii thuc té va viéc sir dung phan
mém tinh kiém tra nhiing hé thong dién ning luong mat
troi chua duoc n6i dén. Do do, nhom tac gia da thyc hién
nghién ctru hé théng dién doc lap st dung nang lugng mat
troi va gio ¢ mot ho gia dinh mién nli cu thé, gidi thiéu va
ap dung phin mém PVsys dé tinh kiém tra, dic biét 1a ap
dung két qua tinh goc nghiéng va goc phuong vi cua dan
pln dé cac tam pin hap thu duoc luong buc xa t6t nhat va
t6i wu hidu sudt ciia cac tAm pin.

2. Gi6i thiéu hé théng dién doc lap

Hé thong dién mit troi doc 1ap 1a hé théng sir dung tAm
pin nang luong mat troi va tuabln gi6 dé tao ra dién nang
cung cap cho tai ma khong n01 v6i ludi dién qudc gia. Dé
hé thong hoat dong 6n dinh can c6 thém bé pin luu trir. Uu
diém phuong an ndy 1a khong tén tién di¢n hang thang, chu
dong vé dién, khong lo so cét dién, cd thé thoai mai lap dat
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bat cir dau. Tuy nhién nhugc diém la chi phi dau tu c4c thiét
bi nhu inverter, pin lithium kha dat, tuabin glo cling doi hoi
tdc do gid nhét dinh dé dat dugc cong suét toi uu.

Hé thong cap dién dgc 1ap str dung nang luong mat troi
két hop dién glo gom céc thiét bi: tim pin PV, tuabin gi6,
inverter, bo diéu khién sac tuabin gi6 va tai gia, pin lithium
luu trit. Ban ngay, khi cd anh sang tir mat troi, cac pin s€
chuyén dbi quang nang thanh dién ning va dwoc luu trix
trong pin luu trit dé tao ra ngudn dién sir dung. Tuabin gi6
thong qua bo diéu tiét quat gid s& dwoc ddu nbi véi binh
acquy thdng qua bo diéu khién, khi gi6 lam quay tuabin,
tuabin s& tu san xuat ra dong dién va nap vao pin luu trir dé
du trir dién (Hinh 1).
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Hinh 1. So do nguyén Iy hé thong dién mdt troi két hop dién gi6

3. Giéi thi¢u vé cong trinh
3.1. Vi tri cdng trinh

O nghién ctru ndy nhom tac gia di lya chon mét ho gia
dinh gom 5 thanh vién & huyén Ea Kar nam vé phia Bong
Nam cua tinh Dak Lak, trung tdm huyén cach thanh pho
Budn Ma Thuot 52 km theo Quoc 16 26. Huyén Ea Kar co
tong dién tich tw nhién la 1.037,47 km? véi 143.506 nhan
khau, mat do dan so6 138,32 nguoi/km? [5].
3.2. Lwgng birc xg mdt troi VA téc dé gid

Nuéc ta ndm trong viing nhiét doi gio miia, c6 khi hau
nong am, dac biét Dak Lak thudc khq vue Tay Nguyén luén
c6 lugng buc xa mat troi kha 1c'm,’6n dinh trong nam véi
5,04 kWh/m?/ngay va thoi gian nang tir 5,1-5,3 gio/ngay
[6]. Nhirmg con so trén dap img du dé hé thong pin mét troi
tao ra san h;qng dién cao. Mot vai s6 liéu vé lugng nhiét
cling nhu s6 gio nang tai Dak Lak nhdm tac gia thu thap
dugc thé hién & Hinh 2.
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Hinh 2. Biéu do nhiét dé nam 2021 cua Dak Lak
Hinh 3 biéu thi s6 gid ning trong nim 2021 cla
Dak Lak. Thang 3 la thang nang nhicu nhat véi 275 gio
nang, thdng 9 c6 lugng &nh nang mat troi trung binh thap

nhit véi 155 gio va s6 gio nang trung binh hang nim la
2.465 gio [6].
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Hinh 3. Biéu do s6 gio ning nam 2021 ciia Dak Lak
Bing 1. Biéu dé lwong birc xg mat troi nam 2021 ciia Dak Lak [6]

Théang Lygng buc )éa m? t Théang Ll‘I.(,)'ng bie éa m? t
troi, KWh/m?/ngay tro1, KWh/m?/ngay
1 4,05 4,49
2 6,73 5,36
3 6,00 4,34
4 5,98 10 5,11
5 4,45 11 5,12
6 4,52 12 4,28
Canam 5,04

C6 thé thay, duoc luong birc xa mit troi cua tinh Dak
Lak kha cao va déu giira céc thang (5,04 kWh/m?/ngay), s6
gio ning cing 6n dinh (5, 1-53 h). Do do, tién hanh lip
dit hé thong pin mit troi cap dién doc 1ap & day hoan toan
dap g duogc.

Ngudn nang luong gié ¢ noi day ciing rat manh, voi loi
thé dia hinh cao, Dak Lak c6 toc d6 gi6 trung binh tir 6,2 —
7,02 m/s [7], hoan toan du didu kién dé tuabin gié hoat
dong (tbc d6 khoi dong tuabin gié mini trung binh tir
2,5m/s [4]).
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Hinh 4. Ban d6 toc dé gi6 ciia Dak Lak tgi dg cao 100m

4. Két qua nghién ctru
4.1. Khai bao tdi sir dung

Dya vao nhitng nhu cAu st dung co ban ctia mot ho gia
dinh dién hinh hién nay, nhom tac gia da dua ra khai béo
tai s dung & cdng trinh nay nhu Bang 2.
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Bing 2. Thong Ke tdi sir dung ciia hé gia dinh

Bing 3. Thdng s6 ky thudt pin AE Solar [8]

oi gi ién ni 0 ta Théng sb ky thuit
| osb | o ?llro;lil?lll?gn Doty | Tilcoo| MO AE SI?ASAORTy HOT-
Ten thiét bj lugng smuﬁtcczw)‘ trong | trong ngay CR;’VI;‘ Loai module SPOT EREE
ngay (h) | (Wh /ngay) , Pon tinh thé PERC
Pénled | 5 15 5 375 75 Loai half cell 144
TV 1 150 4 600 150 Dién 4p hé thong ti da 1000V
Ta lanh 1 80 24 1.920 240 Pham vi c0ng sudt 440W- 450W
X ‘A A - 0,
Noicom |y 350 2,5 875 350 Hiéu suat pin 20,2%
dién Kich thuéc 2115 x 1052 X 40 mm
Maybom |4 | 459 2,5 1875 | 2250 | |Trong luong 24 kg
twol . .. . N
My b Dién ap hoat dong toi da cta tam pin (Vp,p) 414V
om 7 Z
nuéc sinh hoat 1 350 1 350 1.050 Dién 4p hd mach tdi da cia tam pin (V,.) 50V
Quat 3 40 2 240 360 Dong dién ngén mach t5i da ciia tAm pin (I5.) 1154 A
Téng dién ning tiéu thy trong ngay 6.235 4475 4.2.2. Tinh toan, lya chon pin heu trie
Téng dién nang tiéu thu trong thang (KWhithang)|  187.050 ' B pin luu trit cung cdp nang luong du trix dé sir dung
yre cho ban dém ciling nhu nhitng ngay mua khong c6 nang,
iR Tk ngoai ra con c6 chirc nang on 4p va cung cép dong 6n dinh
i . | cho thiét bi ca ngay 1an dém. Theo nhu Bang 2, muc tiéu
| thu dién nang vao gio cao diém lén dén 4.475W, vi viy
1000l i hé thong dién mit tréi ndy kha 16n. Nhom tac gia chon
i pin luu trit ¢6 dién ap 48V dé dam bao dong sac 16n hon,
sook- _ sac nhanh, kha nang luu trir 16n, dap ung nhu cau str dung
| i lic cao diém, dong thoi tudi tho ciing s€ cao hon. o1 voi
600 - _ hé thong nay nhom tac gia st dung loai pin lithium ion
i tudi tho cao, chu ky phdéng xa sau. bé tinh dugc dung
a0} - luong toi thi€u cua pin, trudce tién ta xac dinh so ngay du
i ) phong, ¢ day hé thdng c6 st dung thém tuabin gi6 dé phat
200} a dién nén so gio du phong chon 1a 6 gio, tranh phai dau tu
vao sé luong pin qua nhidu lam nang chi phi dau tu.

0 3 6 9 12 15 18 21 24
Hinh 5. Biéu do phan bé tdi trong ngay

Hinh 5 thé hign su phan b thoi gian sir dung dién
trong ngay, co6 the thay nhu cau str dung dién dugc phan
bo theo 3 khodng thoi gian tir budi sang 6 — 8h, budi trua
11 — 12h va bubi t6i tir 18 — 21h la nhu cau str dung dién
tang cao, con cac khoang thoi gian con lai rat thap. Thong
qua so liéu nay, nhom tac gia sé tinh tpér] lua chon tam
pin mat troi va tuabin gio thich hop dé t0i wu kha nang
cung cap cho tai.
4.2. Thiét ké hé théng
4.2.1. Tinh toan pin mdt troi cho hé thong

Tir Bang 2 ta thdy, nhu cau sir dung cua ho gia dinh
trong mot ngay la 6235Wh/ngay. Chia phéan ning luong
mat troi (NLMT) chiém khoang 70% (4364,5 Wh/ngay),
30% con lai la cua tuabin gi6 (1870, 5Wh/ngay). S6 Watt-
hour ciia tim pin mat troi cung cap phai cao hon tong sb
Watt-hour cua toan tai [4]. S6 Watt-hour céc tim pin mat
troi = 1,3 x 4364,5/1000 = 5,673 kWh/ngay. Birc xa mét
troi trung binh & Dak Lak 5,04 kWh/m?/ngay. Tong Watt-
peak cua tam pin mat troi = 5,673/5,04= 1,125kWp.
Chon tam pin PV c6 450Wp thi s0 tam pin can dung la
1125/450= 2,5 tam. Vay ta chon so6 tam pin la 3 tam.

Tai cong trinh nay, nhom tac gia lya chon tim pin EA
Solar 450Wp, véi thong s6 ky thuat nhu Bang 3.

Chon dién ap pln Ivu trit 1a 48V. Dung lugng pin =
(Prsi X Ny phong = DOD) + 48 = (1685 x 5 + 0,8) + 48=
219 Ah [4]. Trong d0, P 12 tai tiéu thu dong thoi cac thiét
bi; Nay phong sO gid du phong; DOD hé sé xa sau, ddi voi
pin lithium ion thi DOD 1én dén 80%. Chon pin luu trit
c6 thong sé 48V/100Ah (s& phi hop vé6i ho gia dinh c6
nhu cau st dung cao hon so v&i nhitng dong acquy c6
dung luong thép, thoi gian st dung dam bao lau hon),
do d6 s pin can thiét 12219 +100 = 2,19. Nhu v4y ta chon
2 pin luu trir lithium 48V/100Ah méc song song véi nhau
dé tang cong suét luu trir, khi do ta s& c6 hé thng pin luu
trir 48V/200Ah [9].
Bdng 4. Thong tin pin luu tri [10]

Vision 48V 100Ah Model V-
Model LFP48100
Kha nang luu tri 4800Wh
Dién 4p 48V
Dung lugng dinh mirc 100Ah
Dong dién sac ti da 100A
Dién 4p sac 54 - 55V
DOD 80%
Kich thuéc pin 442mm * 480mm * 177mm

4.2.3. Tinh toan b bién tan inverter
Inverter doc 14p 1a thiét bi dé chuyén doi dong di¢n DC
thanh dong dién AC 220V/50Hz cung cép cho tai st dung
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[9]. Cong suit cta inverter phai dii 16n dé dap ing dugc tai
sir dung vao thoi gian cao diém nhit. Qua Bang 2 ta ¢ thé
thiy, nhu cau tai vao ldc cao diém la 4475Wh, do d6 cong
sut cua inverter ¢ cong trinh nay dugc lwa chon ¢ cong
suat 5kW. Thong sb cua inverter dugc chon ¢ Bang 5.
Bing 5. Thong s Inverter Luxpower 5KW ddc ldp [11]

Cong suét 5000V A/5000W
Day dién 4p MPPT cua inverter 100-385 V
Dién ap dau vao tdi da 230V

DAy dién &p dau vao 90-280 VAC
Dong dién téi da du vao 100 A

Tén s6 50/60 Hz
Dién 4p dau ra 100 — 280 VAC
Cong suat toi da 6000 VA
Hiéu sut PV to INVT 97 %
Hiéu suit battery to INVT 94%

bién &p acquy 40-60 V

Kiém tra dong dién t6i da ngd vao I, = 11,54 A <
Imax—input—iny = 100 A (diéu kién théa man). Kiém tra dién
ap t6i da ctia hé thong Voe_py < Vaemax—iny => 50 X 3 =
150 V < 385 V (diéu kién trén thoa mén). Vay ta c6 mot
hé thdng dién ning luong mit troi cho ho gia dinh véi tong
cong suat cua dan pin 1,35 kW vé6i bo Inverter doc 1ap
Luxpower cong suat 5 KW. Cau hinh String Vimpp min <
(Vimpop X Npin) < Vinpp max => < 41,4 X 3 = 1124,2 < 385 V
(théa mén diéu kién). O day ta CO 3 tim pin déu ndi tiép
v6i nhau thanh 1 string dé két ndi vao inverter.

4.2.4. Tinh toan, lwa chon tuabin gi6

Ea Kar c6 dia hinh cao, thoang cho téc gi6 trung binh
tir 6,2 — 7,02 m/s khi do tir d6 cao 50 - 100 m, v&i toe do
gi6 vay di dam bao cho tuabin gi6 hoat dong 6n dinh. Cong
sut gi6 dugc tinh theo [12]:

_ 123314122661 —

2 2

Trong do: p: Mat do gi6 bang 1,23 kg/m?,
A: Dién tich quét ctia canh quat, bang m.R?,
V: Van toc gi6 (m/s).

V6i yéu cau phan dién ning tuabin gié sinh ra chiém
30% cuia hé thong. Dya vao muc tiéu thu dién nang cia ho
gia dinh da khao sat & trén 1a 6235Wh/ngay, thi dién nang
do tuabin gi6 sinh ra can dat: 30% x 6235 =
1870,5Wh/ngay. Do d6, nhom tac gia lya chon tuabin gi6
500W 5030M-SC dang c6 trén thi truong (Bang 6), dam
bao nhu cau dién cua ho gia dinh trén, ciing nhu khi van
hanh khéng qué dn cho xung quanh.

Bing 6. Thong sé cdu hinh TUABIN 500W 5030M-SC [13]

— 803 W

Cobng suét dinh murc 500 W
Cong suét toi da 550 W

Dién ap dinh mirc 24/48 V

Téc d6 khoi dong 2,5 mfs
Téc d6 tbi da cho phép 50 m/s
Khdi lugng 24 kg
Puong kinh canh quat 2,4m

Sb cénh quat 3

Luong dién nang sinh ra trong mot ngay cta tuabin gio:
Engay = Ngio X Ptuanin X €
=12 x 500 x 0,35= 2100Wh/ngay.
Trong do: N: s6 gio gi6 dat didu kién véan tdc trong ngay;
Pruabin: €ONG sudt dinh murc tuabin;
e: hiéu suit chuyén déi tuabin gi6 35 %.

Tuabin gi6 dugc lap dit tai vi tri thong thoang, khong
¢0 vt can xung quanh dé dam bdo cho toc do va hudng gio
on dinh. Téc do giod phai dugc t6i da va Iién tuc tai cac canh
huéng cua tuabin dé toi da hda ndng suat cua tuabin gio.
Trong qua trinh lam viéc, nhiéu truong hop tuabin gio phai
hoat dong ¢ diéu kién thoi tiét xau, toc do gio cao, dé dam
bép an tgén va bao vé tugbin7gié thi di kém véi né 1a bd
dicu khien sac gilip chuyén doi dong dién 3 pha tir tuabin
gio thanh dong di¢n DC, va c6 thém 1 tai gid dé tiéu thu
luong dién bi du thira. Tru d& cho tuabin,la ong thép cao
6m, DN76 day 2mm duogc c6 dinh kién c6 va co day thép
gia cb thém.

4.2.5. So do ldp ddt hé thong

Pin luu trlr Lithium ion
2 pin 48V/200Ah

MCB 100A-25kA6VAC
(] % LOAD

Day DC 35mm

Tuabin gié 500W
Dién ap 24/48V

Inverter 5kW
MPPT 100-385V
Cong suat dau ra S000W

Dump Load 1Q
Bo sac

3 thm pin PV 450Wp
11,54A; 41,4V

HInnh b. So do lap dat CI:II tiet hé thong dién mat troi doc lap
ket hop dién gio

Céc tAm pin PV duogc ldp trén mai nhd, co cdu dan
khung d& dugc 1am tir thép, thiét ké dap mg trong lwong
cta cdc mO-dun PV va cic tai trong khac nhu gid va béo.
Nham dam bao lugng birc xa tdi da nhan dugc trén bé mat
ctia hé thong pin PV, két cdu co khi dugc diéu chinh quay
mit vé huéng nam véi gc nghiéng tdi uu duoc tinh bang
phan mém PVsys.

5. Tinh kiém tra thiét ké véi PVsys

PVSys la mot phan mém dugc phat trién boi Nhém caa
Vién Khoa hoc Ning lugng thudc Pai hoc Mdi truong
Geneva cua Tién si André Mermoud. Phan mém cung cép
cac cong cu thuén loi cho viéc nghién ctru, do luong, md
phong va phan tich cac h¢ théng dién ning luong mat troi.
Trong PVsys, pham mém sé& tu dong lién két véi catalogue
online dé cung cap thiét bi tuong tng.
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5.1. Kiém tra thiét ké tdm pin NLMT

So sanh voi PVsys, phan mém dua ra ) Watt- peak
de xudt 1a 1400Wp va dé xudt lap dat 3 tam pin mic ndi
tiép cho cong suat dinh 1a 1,4kWp va tong dién tich
12 7m?, cong sudt tdi da khi birc xa mit troi 1000kWh/m?
la 1,5kW.

PV Array design
Number of modules and strings
shouid be:
Nb. strings between 1and 2
Plane irradiance 1000 W/m?
d Impp 108 A
- | : 1.4 A
Nb. modules 3 Area 7mi 3A
Max. operating power 1.5kW
(at 1000 W/m? and 50°C)
Array nom. Power (STC) 1.4kWp

Hinh 7. Thiét ké dé xudt tir phan mém Pvsys

5.2. Tinh todn gbc nghiéng dan pin

Goc nghiéng dan pin dugc tinh toan sao cho tam pin
dam bao hing dugc nhicu nang nhat, va khong c6 hién
tuong dong nude. Goc nghiéng lap dat cua dan pin toi uu
phu thudc nhiéu vao vi tri vi d cia céng trlnh O day, Ea
Kar co vi tri ¢ 13°08'27.2"N, va Viét Nam nam & bén cu
béc nén géc nghiéng ti uu Ia 13 do.

12 12 , :
Year
1.0 . 10 ¢
0'8_FTranspos.= 1.02 7 0.8 h
| |Loss/opt. = -0.1%
08 I L 08 [P N B |
0 30 60 90 90 80 -30 0 30 60 90

Plane tit Plane orientation

Hinh 8. Biéu dé thé hién tén thét va hiéu sudt chuyén déi do
g6c nghiéng va goc phuong vi

Théng qua thuat toan phan mém PVsys cung cap cd thé
thiy dugc véi goc nghiéng ciing nhu goc phuong vi cia
tam pin cho ra h¢ s6 ton hao trung binh trong nam 13 0,1%
va hiéu suét chuyén d6i toi da la 1,02. Viéc diéu chinh go6c
nghiéng va géc phuong vi horp Iy s€ giup tam pin hap thu
dugc lugng biic xa t6t nhat va tdi wu higu suat cia tam pin
nang luvong mat trdi. Theo PVsys, lugng burc xa ma tAm pin
c6 thé hip thu 1a 1849kWh/m2.

Céc tam pin PV dugc lap 4p méi, co cdu dan khung
dd duoc 1am tir thép, thiét ké dap tng trong lugng cua cac
mo-dun PV va c4c tai trong khac nhur gi6 va bdo. Két cau
co khi dwugc diéu chinh quay mit vé huéng nam véi
g6c nghiéng téi wu duoc mo ta & trén. Didu nay nhim dam
bao lugng buc xa tdi da nhén duoc trén bé mat cia hé théng
pin PV.
5.3. Kiém tra thiét ké pin lwu triv

PVsys dua ra thiét k& d& xuit 1a 2 pin lithium
48V/100Ah mic song song voi nhau, cho dung lugng luu
trir 1a 200Ah, phan mém con cung cap thém s lugng dién
nang luu trit cia pin trong sudt vong doi 1a 6228k Wh.

Vision 8V 100Ah UL Vision 48V 100ah Mode Q, Open

Lithum-on
Battery pack voltage 8y

1 batteriess i series Number ofbattmiess 2 Global capadty 200 Ah

2 batteriss n parale Stored energy (80% DOD) 86 kih
Number of elements 2 Total weight 84 kg

1000 | % Initial State of Wear (nb. of cycles) N cydes at 80% DOD 800

100.0 | 9% Initial State of Wear (static) Total stored energy during the batteryife 6228 kivh

Hinh 9. Dé xudt pin heu triv trén PVsys

6. Khio sat san lwong dién ciia tAim pin mit troi va
tuabin gié

San luong dién cia 3 tim pin 450Wp trong mot ngay
la: 3x450x5,04= 6.804Wh/ngdy. Lugng dién tao ra tir
tuabin gi6 trung binh trong mot ngay la 2100Wh.

Tdng dién nang ciia hé théng 13 6.804 + 2.100= 8.904Wh.
Luong dién nang tiéu thu trong 1 thang la 30 x 6.235 =
187,05 kWh/thang. Luong dién nang tiéu thy trong 1 nam
12 187,05 x 12 = 2.244,6 kWh/ndm. Tong lugng dién ning
pin mat troi va tuabin gié sinh ra trong 1 nam la:

8,904 x 365 = 3.249,96 kWh/nim

Luong dién du thira trong 1 nam la:

3.249,96 — 2.244,6 = 1.005,36 kWh/nam

Véi nhu cau trong mot ngay cia hd giadinh 1a6.235Wh
thi hé théng trén hoan toan dap tng nhu cau sir dung.

7. Panh gia kinh té

Viéc danh gi4 tinh kinh t& hé théng gilp ching ta
tinh toan duoc s6 tién tiét kiém dugc hang nam. Duéi day
1a bang béo gia hé thong dua theo gi4 ban thwong mai
hién nay.

Bing7. B&o gia hé thong dién mdt troi két hop dién gid

.z S6 .. | Thanh tién
Tén san pham lrong Pon gia (VND)
AR SMARTHOT-SPOT | 3 | 2500000| 7.500.000
FREE
Vision 48V 100Ah Model
L EPasi00 2 | 20.000.000| 40.000.000
Luxpower 5kW 1 | 10.000.000| 10.000.000
TUABIN 500W 5030SC | 1 5.500.000| 5.500.000
Bo sac dién gi6 1 1.500.000| 1.500.000
Ta dién, day dan, phukién | 1 2.000.000| 2.000.000
Khung gian, kep, dai oc, 1 5.000.000| 5.000.000
bu léng
Cat tuabin gio 1 350.000|  350.000
Thué nhén cong 2.000.000| 2.000.000
Téng tién 73.850.000

Chi phi dau tu ban dau kha cao, I1én dén 73.850.000
dong, chi phi danh cho pin lithium 16n nhét chiém 60%,
riéng voi tam pin NLMT va inverter chiém 11,1% va
14,3%. Nhirng phan con lai duoc thé hién & Hinh 10.

Véi lugng dién tiu thu ctia ho gia dinh trong 1 thang la
187,05kWh/thang thi gid dién phai tra cho EVN
(dong/kWh) 1a 2.014 dong [14]. SO tién tiét kiém dugc
trong mot thang 1a: 2.014 x 187,5= 377.625 dong va s tién
tiét kiém trong mot nam la 4.531.500 dong.
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Hinh 10. Phan b4 chi phi ddu tu céc thiét bi
Coéng cu Solar Calculator [15] cho chlng ta danh gia
dugc kha nang cit thai duoc luong khi CO2 trong ca vong
doi so véi ding dién truyén thng tir nhién liéu hoa thach.
C6 thé thay phan mém cho ra két qua véi 3 tim pin 450Wp
xuyen sudt thoi gian 20 nam da gop phan cit giam duoc
47,3 tan CO,. Vi tuabin gio ta c6 thé quy dbi sang luong
CO; trong 20 nam véi dién nang sinh ra la 30,66MWh, hé
s6 phat thai cua ludi dién Viét Nam nam 2019 la 0,8458

tdn CO2/MWHh ta c6 25,93 tin CO, duogc cit giam.

LIFETIME
EMISSIOMNS
SAVED

Hinh 11. Luong khi CO2 cdt gidm trong vong doi 3 tdm PV

8. Két luan

Hé théng dién mit troi két hop dién gi6 gidp bd tro cho
nhau, ting cudng kha niang lam viéc cia hé thong.
Qua trinh tao ra dién tir hé théng doc 1ap ndy hoan toan
sach, khong gy bit ctr anh hudng ndo dén moi truong.
Tit ca thiét bi déu c6 tudi tho cao trén 10 nam va kha ning
tai ché sau thoi han st dung. Vi nhimg wu diém dé thay
nhu cdu tric hé théng gon, dé 1ap dit moi noi va hoan toan

dap ung nhu cau st dung co ban hién nay, hé théng cép
dién doc lap su dung dién glo két hop dién mit troi rat phu
hop cho viing ndi xa x0i, bién déo, cling nhu c6 thé lip cho
h¢ gia dinh binh thuong khéng muon st dung dién ludi.
Tuy nhién, chi phi ban dau kha cao va dé c6 thé phd bién
thi can c6 nhimg chinh sach hd tro tir nhiéu ngudn luc, dic
biét Ia cua Chinh phu.
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