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TOM TAT

D& dap Ung nhu cau strdung nang lugng va bao vé moi trudng, nang lugng mat trdi da ducc khai
thac va st dung réng rai, chiém 43% cac ngudn nang lugng téi tao. Cong nghé khai thac nang
lugng mat trdi st dung cac tdm pin quang dién (PV), cung cap dién cho hé théng loc nudc uéng
sttdung cong nghé thdm thau nguagc khir man, kha thuén lgi do c6 thé thiét ké hé théng PV nhu
mot mo-dun riéng va dé dang ma rong quy moé. HOMER tich hop nhiéu cong cu chic nang cé
thé hd trg thiét ké va phan tich dnh hudng cla cac yéu t8 thiét ké déi vai hiéu qua hoat dong
clia hé théng cung cap nang lugng. Vi vay, no la cong cu hitu ich gidp gidm muc dé phuc tap
cla viéc thiét ké cac hé thong PV nhd, co nhu cau két hgp cac ngudn nang lugng khac, vai dé
tin cay va hiéu qua kinh té phu hop. Cau hinh hé théng PV 3kWp bao gobm 11 tdm pin cong suét
280W (model JA Solar Holding 280JAM6-60-280/Sl) 1ap dat vai goc nghiéng 10,04°, bo bién tan 3
kW-240Vac (model ABB PVI-3.0-OUTD-S-US-Z-A-240V), 3 binh ac quy loai axit — chi (model Trojan
SAGM 12-205-12V-205Ah-20h), va bd diéu khién sac MPPT hai truc. Trong do, téng chi phi dau tu
hé théng trong ndm dau tuong duong 60,236 triéu dong va téng chi phi du &n trong 25 ndm xap
xi 144,341 trieu dong, chua tinh chi phi nhan cong 1dp dat va bao tri hé théng. Véi bic xa khao sat
trung binh 5,155 kWh/m?/ngay, hé théng PV 3kWp cé kha nang cung cip 5.145kWh/ndm, mang
lai hiéu qua kinh té cao hon 49,5% so vdi st dung dién [Udi.

Tur khoa: ning lugng tai tao, hé théng PV, thiét ké va phan tich hiéu qua kinh t& cong nghé tham

thau ngugc

DAT VAN DE

Tén dung nang lugng mat trdi lam ngudn nang lugng
cung cip cho hé thdng loc nudce lg RO 1a mot giai
phép bén viing, phtt hgp véi nude c6 khi hau nhiét
déi nhu Viét Nam. Théng ké cho thdy hon 50% du
an RO trén thé giéi dang st dung nguén ning lugng
tli cc tim pin quang dién (PV)!. V& mit cong nghé,
su két hop gitta cong nghé RO va PV rét thuin lgi do
moi hé thong co thé dugc thiét ké nhu nhiing mé-dun
riéng va kha ning md rong quy moé dé dang. Vi vay,
day 1a mot Iya chon day hiia hen cho nhu ciu loc nuéce
tai cac khu vuc viing sdu vung xa.

Viéc sti dung ning lugng tai tao trong hé thong cong
nghé khti man quy m6 nhoé & cic khu vuc xa trung
tdm ngay cang phét trién. Cac hé théng kht min
thudng doi hoi ning lugng 16n cho van hanh. Néu su
dung nhién liéu hoa thach d€ cung cdp ning lugng cho
nhiing hé thong nay, chi phi van hanh clia nha may sé
tang 1én rt cao va phat thai mét lugng 16n khi nha
kinh gay hai cho méi trudng?. Déang luu ¥ la nhiing
nha médy kht mén thuong dugc ldp dat 6 nhiing viing

siu vung xa, hay ving duyén hai d¢ dam bao nguén
nudc cdp, trong khi nhiing khu vuc nay thuong gap
phai tinh trang thiéu nhién liéu va khong c6 hé thong
dién ndi ludi. Vi vay, giai phap hiéu qua cho cac hé
thong khti man nhu véy la st dung ngudén ning lugng
tai tao. Két qua nay viia mang lai hiéu qua vé mat
kinh t€, viia g6p phan bao vé moi trudng, va dong thoi
gidm phat thai khi CO;. Diiliéu théngké ctia Co quan
Nang lugng Qudc té (International Energy Agency -
IEA) cho thdy cic cong nghé ning lugng tai tao dang
phét trién nhanh chéng va sé sém vugt qua khi d6t dé
trd thanh ngudn ndng lugng 16n thi hai sau than va
chiém 40% sin lugng dién toan ciu vao nam 2030 3,
Viéc st dung ning lugng mat troi d€ khit man nude
6 thé gidi quyét dugc ba vin dé chinh bao goém tinh
trang khan hi€ém nudc ngot, can kiét nang lugng hoa
thach v suy thoi méi trudng do khi thii nha kinh*.
Quid trinh t6i uu héa hé théng PV tip trung vao muc
tiéu t6i uu hoa thanh phén cdu kién, dap ting tai dién
thuc té, va t6i da hoa hiéu suat chuyén hoa ning lugng
bang cach thay d6i goc nghiéng hodc tich hgp chic

Trich dan bai bao nay: Chau N M, Thién TN C, Phuang N T, Pha V L, Qué V N X. Ung dung HOMER thiét
ké va phan tich hiéu qua kinh té hé théng quang dién mat troi dap ing tai dién caa hé théng loc
nuéc lg st dung cdng nghé tham thau nguoc (RO) cdng suat 3 m>/ngay. Sci. Tech. Dev. J. - Eng. Tech.;

4(SI1):S126-S142.
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néang diéu huéng cho cic tdim pin. S dung hé thong
diéu hudng cic tdm pin quang dién c6 thé gilp ting
hiéu suét chuyén héa ning lugng tii 15-20% nhung
chi phi d4u tu ting cao. Nghién ctiu thiét ké hé thong
PV-RO loc nudc lg tai Malaysia cho thdy goc nghiéng
tdm pin ¢4 thé thay déi trong khodng 5% - 15° dé
tan dung kha ning lam sach cdc tim pin bing nudc
mua®. Lua chon d4u tu hé thdng ac quy trit dién hodc
giai phdp n6i lusi phu thudc vao diéu kién biic xa, tai
dién cn thiét cho hé théng RO hoat ddng va kha ning
cung cdp dién lién tuc tit mang ludi dién qudc gia tai
dia phuong. Néu chi quan tdm dén hiéu qua kinh té,
nghién ctu trude day cho rang khong nén dau tu hé
thong 4c quy tri dién b sung d6i véi cac hé thong loc
nudc lg PV-RO c6 cong sudt dudi 5 m3/ngay®. Trong
khi d6, giai phap néi lusi hé théng PV tiéu ton chi phi
dau tu it hon so v6i hé théng PV ddc lap co tich hgp
dc quy nhung van ton tai han ché vi khong dam bao
kha nang hé thongloc nuéc RO hoat ddng lién tuc néu
ludi dién hoat dong gian doan trong thadi gian khong
thé khai thac btic xa mat troi. Hé thong loc nuéce lg
PV-RO hoat dong doc lap khong luu trii dién c6 chi
phi dau tu ban d4u cao nhung chi phi van hanh thép
nhit so véi cac hé thong stt dung ning lugng bs sung
nhu dau diesel hoic néi lugi”®.

HOMER la phdn mém giup t6i uu hda hé thong cung
cdp ning lugng hén hgp (hybrid) bao gom tuabin gid,
pin mdt troi, mdy phat diesel, thiy dién, pin nhién
liéu, 4c quy... Ngoai kha nang hé trg phén tich t6i uu
vékinh t€, ddm bao cac yéu cdu ki thuat, HOMER con
tinh dén ti 1é t6i da stt dung ning lugng tai tao. Két
qua phén tich cha HOMER sé h6 trg thiét ké, t6i uu
héa, va phan tich dnh hudng ctia cac yéu t6 thiét ké 1én
hiéu qua hoat dong ctia hé thong cung cip ninglugng.
HOMER cho phép nguéi st dung lua chon hé théng
néang lugng cé hiéu qué kinh t€ nhat bang cach so sinh
cac lua chon thiét ké khac nhau. Vi vy, HOMER la
cong cu hitu ich gitp lam gidm mdc do phic tap ctia
viéc thiét ké cac hé thong nang lugng nhd, két hgp cac
ngudn phat dién truyén théng va ngudn ning lugng
tai tao, v6i do tin cay va hiéu qua kinh té pht hgp
v6i nhu cdu thyc té. HOMER la phian mém tng dung
6 kha nang phén tich 4nh huéng cta nhiéu bién s6,
danh gié cac tlly chon thanh phén, va dua ra cc chién
lugc giam thiéu rai ro va chi phi.

Muc tiéu chinh ctia nghién ctiu nay 1a tGng dung
HOMER dé thiét k€ va phan tich hiéu qua kinh t&
ctia hé théng PV cung cép niang lugng t6i vu cho hé
thdng loc nudc udng st dung cong nghé loc thdm thiu

ngugc c6 cong sudt nhd (< 3 m3/ngay).
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Quy trinh lua chon cau hinh hé théng quang
dién s&r dung HOMER

Quy trinh lya chon c4u hinh hé théng quang dién su
dung HOMER dugc thé hién ¢ Hinh 1. Véi dic diém
khi hau tai vi tri 1l3p dit hé thong khong phu hgp dé
khai thac dién gi6 va anh hudng mdi trudng khi st
dung nhién liéu diesel, nghién ciu nay khong tinh
toan thiét k& cho cdc nguén nang lugng bé sung tu
gi6 va diesel. D€ thiét ké hé théng PV doc lap cong
sudt dap dng tai tiéu thu ctia hé thong RO, cac yéu
t6 can thiét d€t6i uu cdu hinh hé théng dugc tich hop
trong HOMER bao gom loai va s lugng tdm PV, binh
ac quy, inverter, va phu tai tiéu thu cta hé théng RO.
Céc budc t6i vu héa cdu hinh ctia hé théng sé dugc
thuic hién dya vao so d6 thé hién trong Hinh 1.

£wnh v ka dhém p 43¢ viao ban 68 anh  ala
HOMER, i thing n vi birc 13 mét i
¥
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Hinh 1: So d6 lya chon cdu hinh hé théng PV s
dung HOMER

Panh gia anh huéng chia cac thong sé thiét
ké dau vao quyét dinh hiéu qua van hanh
ctGa hé théng quang dién

Lua chon cdc théng sé ddu vao

a) Cudng do biic xq tai vi tri thuc hién du dn
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Dii liéu btic xa mit trdi dugc do dac thuc té tai vi tri
lap dit hé théng PV va nhap liéu vao HOMER dé€ hé
trg tinh todn cong suét thu héi ning lugng cua cac
tdm pin. Ngoai ra, HOMER ciing cho phép tu dong
cép nhét di liéu vé buc xa mat trdi tai vi tri dinh
vi trong HOMER st dung cong cu ban d6 truy xuét
thong qua di liéu kinh d6 va vi do. Tu vi tri dugc
dinh vi, HOMER sé cho phép cép nhat dii liéu vé biic
xa mat troi ti kho dii liéu cia NASA (Hinh 2).

b) Ty 1¢ chiét khdu, ty 1¢ lam phdt, ty 1é hao hut cong
sudt hang ndm va thdi gian ton tai dy dn

Nhiing thong s6 can thiét cho lya chon ciu hinh cua
hé thong PV bao gom ty 1¢ chiét khéu, ty 1é lam phat,
ty 1& hao hut cong suit hang nam va thdi gian cta dy
dn. Trong d6, ty 1¢ chiét khdu va ty 1 lam phat c6 thé
thay d6i theo thoi gian va tiry thudc vao tinh hinh kinh
té€ ctia khu vuc.

Cong thtic tinh toan ty 1& chiét khiu thuc cta
HOMER:

Trong do:

i= Chiét khau thuc, hay lai sudt thuc (%)

= Chiét khau danh nghia, hay lai sudt danh nghia (%)
f= Ty 1é lam phat (%)

Theo quyét dinh 1728/QP-NHNN ngay 30/09/2020,
ti ngay 01/10/2020 lai suat tai cdp von ctia Ngan hang
Nha nudc Viét Nam sé & mtic 4%. Vay 4% la lai suét
danh nghia. Theo s6liéu cong b6 ctia Téng Cuc Thong
ké ngay 04/01/2021, lam phat co ban binh quan nam
2020 tang 2,31% so v6i binh quan nam 2019.

Trong thuc té, cong suit hé théng PV can tinh bao
gom cé cong suit du phong (cong suit thiét ké 16n hon
cong sudt tai tiéu thu tii 1,2 dén 1,3 14n) cho cac trudng
hop thoi tiét x4u lién tyuc. Khi thiét ké hé thong véi ty
1¢ hao hut cong sudt hang ndm sé gitp giam s6 lugng
binh 4c quy d4u tu, qua d6 gitp giam chi phi dau tu,
thay thé, van hanh va béo tri trong khi van luén dam
bao dugc tai dién tiéu thu can thiét. Thong thudng, ty
1¢ hao hut cong sudt hang nam roi vao khoang 0,5% -
4%°2. V6i thoi gian ton tai mac dinh cta dy an nang
lugng mét troi thudng 1a 25 ndm, HOMER sé tinh ra
chi phi thay thé, vin hanh va béo tri cac thiét bi hang
ndm ti chi phi d4u tu hién tai.

¢) Tdi tiéu thu

Déi v6i hé thong loc nudec RO cung cdp nudc sach
cong sudt 3m> trong 10 gid, két qua dé4nh gid thuc
nghiém cho thdy tdi dién cdn thiét tuong duong
600W. Vi véy, ciu hinh “blank” trong cai dat “Load”
c6 thé thiét 1ap cdu hinh tai tiéu thu la 0,6kW, véi
khoang thoi gian thu ning lugng tii 11 gi¢ dén 15
gi0, la khoang thoi gian c6 lugng btic xa mit trdi cao

nhdt (khdéng dya vao cdu hinh phu tai mic dinh ctia
HOMER).

d) Logi va s6 lugng tdm pin PV

Loai tdm pin dugc lya chon tu thu vién chia HOMER
v6i cac thong s6 ky thuat dugc liét ké ddy du. Bang 1
liét ké céc thong s6 ky thuat ctia tdim pin JA So-
lar Holding 280JAM6-60-280/SI 280W tii thu vién
HOMER.

S6 lugng tdm pin dugc tinh dya vao cong sudt clia
moi tdm pin va cdng sudt ning lugng ma hé théng PV
cén thu dugc. Trong HOMER, chi phi d4u tu tdm pin
PV khong dugc thiét lap theo gid thanh tiing tdm pin
ma theo cong sudt nidng lugng mit troi hé théng PV
thu dugc (kW). Cu thé, chi phi ddu tu méi tdm pin
sé dugc tinh bang tich cta chi phi d4u tu 1kW ning
lugng mdt troi voi cong sudt clia mot tdm pin dugc
lya chon. Nhin chung, chi phi dau tu mét tdm pin
dugc tinh tu chi phi ddu tu 1kW nédng lugng mat troi
thudng thip hon hodc khong chénh 1éch qué nhiéu
so0 véi gia thanh clia tdm pin ngoai thi trudng. Trén
thuc té, gid thanh tdm pin PV do nha cung cdp dinh
ra da bao gém chi phi ldp dit va van chuyén tdm pin,
vi vay c6 thé cao hon chi phi ddu tu tinh tit HOMER.
Gid thanh ctia tdm pin PV ngoai thi trudng hién nay
khoang 8 triéu dong/kW. Bang cach nhép dit liéu cong
sudt dinh hé thong PV (trong cai dat Search Space),
HOMER sé tinh todn t6i uu s6 lugng tdm pin cn thiét
cho hé théng PV ¢6 cong sudt dinh tuong xtng vdi tai
tiéu thu (3kWp).

e) Bo bién tdan (inverter hodc converter)

B¢ bién tan can dam bao phu hop cong sudt 3kWh
véi dién thé diu ra 208V hodc 240V d€ két ndi duoc
v6i phu tai c6 dién thé 220V. Viéc lya chon bién tin
(ABB PVI-3.0-OUTD-S-US-Z-A - 240V) tu thu vién
ctia HOMER ciing kha don gian nhu budc lua chon
loai tdm pin. Gid thanh bién tdn 3kWh trén thi trudng
dao ddng tli 12 — 17.5 triéu ddng, vi vdy chi phi dau
tu va thay thé trung binh d6i vé6i bién tan la 14,8 triéu
doéng/3kWh da dugc bg sung vao tinh todn.

f) Binh dc quy

Thu vién HOMER van chua cip nhét da dang cic
chung loai 4c quy va la han ché can cin nhic khi tGng
dung phin mém nay. Binh dc quy lithium 12V ¢6
dung lugng 205Ah trong 20 gi¢ (Trojan SAGM 12V
205Ah) dugc lya chon la loai dc quy axit - chi d€ phu
hop vé6i thong s6 hé théng PV yéu cdu (Bang 2). Chi
phi loai 4 quy nay trén thi trudng ndm trong khoang
7 - 10 triéu dong/binh, do d6 chi phi dau tu va thay thé
trung binh déi véi dc quy 1a 8,5 triéu/binh. S6 lugng
dc quy ciing dugc bd sung 1a 3 binh.
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Hinh 2: Dia diém I3p dat hé théng PV dugc dinh vi trong HOMER

Bang 1: Théng s ky thuat ciia tdm pin trong thu viéen HOMER

JA Solar Holding 280JAM6-60-280/SI
Cong suat

0,28 (kW)
Hé s6 nhiét d6 ctia cong suét

0,4200 (%/°C)
Nhiét d hoat dong danh nghia (NOCT) 47,5°C
(khi biic xa mit trdi dat 0.8 kW/m?2, véi nhiét d6 20°C va téc do gié 1m/s)

Hé s6 giam tai

85%

Bang 2: Théng sé ky thuat cta &c quy trong thu viéen HOMER
Trojan SAGM 12 205

Dién thé (V) Dung lugng (Ah) Cong sudt (kWh) Hiéu suét (%)
12 219 2,63 85

Bang 3: Cac thong sé thiét k& hé théng PV can thiét dé téi wu héa trong HOMER
Thong s6

Anh huéng hiéu sut

Anh huéng hiéu qua kinh t&
Go6c nghiéng lp dat tdm pin

b'S

Nhiét do tdim pin X

Hé s6 nhiét do ctia tdim pin

B0 diéu khién sac MPPT X
Thong lugng caa dc quy X
Trang thai sac ctia dc quy

X
Hiéu suét inverter

X
Thiét ké hoa ludi
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Bdnh gid dnh hudng cia cdc théng sé ddu
vao déi véi két qua tinh todn béi HOMER

D¢ nhay cia HOMER dugc danh gia dua vao 2 nhém
thong s thiét ké c6 thé anh hudng dén hiéu sudt va
hiéu qua kinh t&€ (Bang 3). Cac thong s6 thiét ké dugc
thay d6i va cong sudt san xudt dién ctia hé thong dugc
mo phong boi HOMER sé dugce so sanh d€ danh gid
dnh hudéng riéng 1é ctia tiing thong s6 thiét ké va xac
dinh thong s6 thiét ké t6i uu.

Phan tich hiéu qua dau tu va van hanh caa
hé théng PV duogc thiét ké bing HOMER

Ty 1é chiét khau, ty 1é lam phat va thoi gian ton tai ctia
du 4n la nhiing thong s6 rit quan trong dé€ phan tich
hiéu qua kinh té. Nhiing thong s6 nay cin thiét cho
HOMER dé€ tinh toan chi phi hién tai va chi phi ning
lugng. HOMER phan loai cac c4u hinh t6i uu ctia hé
thdng dién theo t6ng chi phi hién tai. Ngoai ra, chi phi
nédng lugng cing déong mot vai trd quan trong trong
viéc lua chon c4u hinh hé thong dién t6i uu.

Theo céch tinh cia HOMER, chi phi hién tai (NPC)
14 téng chi phi vong doi hoat ddng ctia cac thiét bi, 1a
phuong sai gitia s6 tién thanh todn hién tai trong thoi
gian dy an va s6 tién thu nhap hién tai trong cuing thoi
ky. Cac khodn thanh toan dy 4n la von, chi phi van
hanh va bao tri.

Cong thiic sau day c6 thé tinh dugc chi phi hién tai:

Cann,mt

Cype = —-2mmio_
NPC™ CRF (i,n)

Cunn.tor - TOng chi phi hang ndm ($/ndm) bao gom tét
ca céc chi phi xuyén sudt qua trinh van hanh ctia dy
an nhu tién vOn, chi phi van hanh, béo tri va thay thé,
phi nhién liéu hang nam.
CREF(i,n) 1a hé s6 thu hoi vén, dai dién cho chudi thu
nhép hang ndm bang nhau, c6 thé dugc udc tinh bing
cong thic sau:

i(1+0)"
(T+iy—1
i = Ty 1é chiét khiu thuc (%)
n = Thoi gian ton tai ctia du an, tuong duong 25 naim

CRF (i,n) =

trong du 4n nay.

HOMER dinh nghia ty 1¢ chiét khau thuc la lai suat
thuc dugc stt dung dé€ chuyén d6i gitia chi phi hang
nam va chi phi theo thoi gian. Chi phi sdn xuét dién
quy dan (COE) 1a ty 1¢ gitia t6ng chi phi hang nam va
t6ng tai dién da cung cdp (d6ng/kWh). Cong thiic sau
day dugc dung dé tinh chi phi nang lugng:

Cann,tot

E =l
co Load served

Cong thtic trén cho thiy hé s6 anh hudng truc tiép
t6i chi phi hién tai ca dy 4n 1a ty 1é chiét khéu, ty

1¢ lam phat (anh hudng dén ty 1¢ chiét khau thuc) va
thoi gian ton tai ctia du an. Ngoai cdc hé s trén, cic
yéu t6 thiét ké ciing c¢6 anh hudng dén hiéu qué kinh
t€ ctia dy 4n, c6 thé ké dén nhut y 1é hao hut cong
sudt hang nidm, chit lugng va tudi tho ctia linh kién.
Thong thuong, ty 1¢ hao hut cong sudt hang ndm roi
vio khoang 0,5% - 4%°. Trong khi chi phi ddu tu ctia
ac quy lithium cao hon ac quy axit - chi, nhung chét
lugng, d6 bén va tudi tho cua ac quy lithium déu cao
hon, nén lya chon ddu tu &c quy lithium c6 hiéu qua
kinh t€ hon so véi dc quy axit — chi.

Két qua tinh todn chi phi bing HOMER dugc so sianh
v6i cac chi phi uéc tinh dya vao gia thanh thi trusng
ctia thiét bi. Chi phi d4u tu ndm d4u va téng chi phi
dau tu, thay thé, van hanh va bao tri trong chu ky 25
ndm ton tai ctia du an sé dugc danh gia. Trong d6, cac
tinh toan khong xem xét gia tri con lai ctia hé thong
sau khi dy 4n két thuc cing nhu ty 1é chiét khiu va ty
1¢ lam phat theo nam.

KET QUA VA THAO LUAN

Cuéng do buc xa tai dia diém lap dat hé
théng PV

Két qua khao sat tai dia di€ém lap dit hé thong (Truong
tiéu hoc Nguyén Dinh Chiéu, huyén Ba Tri, Bén Tre)
vao thdng 4 ndm 2021 cho thdy cudng d6 biic xa mit
troi cao nhat tii 11 gid sing dén 3 gid chiéu, dao dong
tli 239,3 dén 242,6 W/m? (Hinh 3a). Véi s6 liéu khao
sat dugc, cuong d¢ bic xa ning trung binh tinh todn
dugcla 5,155 kWh/m?/ngay, tuong duong véi dii liéu
do Trung tdm nghién ctiu buic xa mit troi ciia NASA
(NASA Langley Research Center (LaRC) - POWER
Project) cung cip va dugc HOMER tai vé sau khi thiét
lap toa do dia diém ldp dat (Hinh 3b).

Tinh toan cdng suat san xuat dién cta hé
théng PV bang HOMER

Céc thong s6 cai dat trong HOMER dugc tém tit
trong Hinh 4. Két qua tinh toin HOMER cho théy
tai dién RO c6 thé cung cip boi hé théng PV 3kWp
dao dong tit 800Wh - 2.000Wh v6i 3 binh dc quy, ty
1¢ hao hut cong sudt la 4% va hé théng cé tinh toan
anh hudng cta nhiét d¢ déi véi tim PV. Do d6, téng
cong sudt dién cta hé thong PV 1a 4.367kWh/nam.
Vé6i trung binh 5 gi¢ nang trong ngay, hé théng PV
3kWp san xuét dugc 11,96kWh/ ngay.

Két qua cho thdy cong sudt phu tai RO tiéu thula 2.151
kWh/nédm, tuong duong véi 5,89 kWh/ngay va tai du
1én dén 47,1% (Hinh 5). Do d6 dé tranh lang phi nang
lugng, c6 thé ban lai dién du hodc st dung cho cac
muc dich khéc. Ngoai ra, d€ gidm lugng tai thita do
khoéng cé nhu cdu sti dung, c6 thé thay d6i cdu hinh
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Hinh 4: So d6 thiét ké hé théng PV doc lap (a) va két qua tinh toén tai tiéu thu trong HOMER (b)

§ Production
| JA Solar Holding280JAM6-60-280/SI 4,367
i Total 4,367

Consumption

100 |
100 |

Deferrable Load
Total

JA 280 0.5 -
0.4

03

MwWh

0.2

AC Primary Load
DC Primary Load

Monthly Electric Production

kWh/yr % Quantity kWh/yr %
2,151 100 Excess Electricity 2,058 471
0 0 Unmet Electric Load 386 176
0 0 Capacity Shortage 876 4.00
2,151 100
Quantity Value | Units
Renewable Fraction 100 %

Max. Renew. Penetration 1,331 %

Jan Feb Mar Apr May

Jun Jul Aug Sep Oct

Hinh 5: Cong suat dién ctia hé thong PV dugc thiét ké bang HOMER

thiét ké ctia hé thong PV nhu gidm s6 lugng tdim pin
va dc quy luu tri dién. Tong chi phi hién tai cho dy 4n
t6i uu HOMER tinh todn dugc 1a 133,564 triéu dong,
v6i chi phi ddu tu vao nim dau tién la 57,876 triéu
dong (Hinh 6).

Panh gia dé nhay cia HOMER déi véi cac
théng sé thiét ké dau vao

Céc yéu t6 anh hudng dén két qua tinh todn cta
HOMER dugc chia ra lam hai nhém chinh:

o Cac yéu t6 anh hudng t6i hiéu sudt (cong sudt
dién d4u ra ctia tdim PV)

o Cac yéu t6 anh hudng dén hiéu qua kinh t€ (chi
phi d4u tu vao ndm d4u tién va chi phi vin hanh
duy tri t6i khi két thuc tudi tho du én).

Két qua phan tich anh hudng cua tiing yéu t6 dén két
qua tinh toan dau ra cia HOMER dugc t6ng hop dé
danh gia do nhay cia HOMER trong thiét ké hé thong
PV.

Théng sé dnh huéng dén hiéu sudt van hanh
Céc yéu t6 gay anh hudng dén két qua tinh todn hiéu
sudt san xudt dién ctia tdm pin bao gébm gdc nghiéng
t6i vu ctia tdm pin, nhiét d6 cta tdm pin (°C), hé s
nhiét do ctia tdm pin (%/°C), hiéu suét lam viéc cta
tdm pin (%) va lya chon st dung b diéu khién sac
MPPT.

« Anh hudng ctia gbc nghiéng lp dit tim pin

Cac tdm pin c6 goc nghiéng 11° va 12° ¢6 cudng do
btic xa thu dugc tuong duong véi tdm pin c6 goc
nghiéng méic dinh theo HOMER la 10,04° va c¢6 céng
sudt dién san xudt dat gia tri cao nhét 1a 4.367 kWh
(Hinh 7). Céc goéc nghiéng lap dat nho hon 10,04°
va 16n hon 12° thu dugc lugng biic xa thip hon véi
cong sudt dién gidm. Két qua phan tich cho thiy géc
nghiéng c6 anh hudng ddng ké dén hiéu sudt thu hoi
dién ctia hé thong PV. Hiéu sudt dat gia tri 16n nhét
khi g6éc nghiéng 1ap dat xdp xi géc nghiéng da tinh
toan duya theo vi do ctia vi tri ldp dit (10,04 °).
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Hinh 6: Chi phi dau tu, thay thé, van hanh va bao tri ctia hé théng PV trong thai gian 25 nam
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Hinh 7: Anh hudng ctia géc nghiéng lap dat dén hiéu suat ctia taim PV

« Anh huéng ctia nhiét do t€ bao quang dién clia
tdm PV

Céc thong s6 ctia tim PV thuong dugc kiém dinh &
nhiét d6 tiéu chuén 14 25°C. Nhung trén thyc té, nhiét
dd moi trudng cao hon, anh hudng rit 16n dén hoat
dong ctia cac t€ bao quang dién, va do d6 anh hudng
t61 hiéu sudt thu dién. Trong diéu kién thoi tiét & Viét
Nam, nhiét d6 t€ bao quang dién cta tim PV ¢4 thé
tang dén 65 - 70°C (EVN, 2019).

Két qua tinh toan cho thdy nhiét d¢ t€ bao quang dién
cang thdp thi hiéu suét cang cao. Hiéu sudt clia tim
PV dat gia tri cao nhat & diéu kién nhiét do t€ bao
quang dién da dugc nha san xuét kiém dinh va cong
bd. Hiéu suit gidm din theo miic ting ctia nhiét d¢
té bao quang dién thyc té. Vi nhiét do té€ bao quang
dién tit 65 dén 70°C, hiéu suit cta tdm PV dao dong
trong khoang 94% va 92,4% (Hinh 8).

. Anh huodng ctia hé s6 nhiét d6 ctia tim pin
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Hé s6 nhiét do cta tdm pin (%/°C), con goi la hé s
gidm cong sudt theo nhiét d9, la thong s6 ky thuat ctia
tdm PV. Vi dy, vGi tdm PV da lya chon c6 hé s6 nhiét
d6 13 -0,420 %/°C, mb6i mot don vi nhiét d6 cta tdm
pin ting lén sé lam giam hiéu suat 0,420%. Hé s6 nhiét
dd cua cac tdm PV chit lugng cao hién nay khoang
-0,4 %/°C va hé s6 clia cic tdm PV chat lugng thap
khoang -0,5 %/°C (EVN, 2019).

Theo két qua tinh todn cia HOMER, hé s6 nay cang
nho, hiéu suit thu dugc ctia tim PV cang l6n. Hé s6
nhiét do ctia tdm pin phu thudc vao nguyén liéu ché
tao va chatlugng ctia tim PV. D4y l1a mot trong nhiing
thong s6 can luu y khi lya chon tim pin mat troi dé
ldp dit hé thong PV (Hinh 9).

. Anh hudng ctia b diéu khién sac MPPT

B¢ diéu khién sac MPPT c6 téc dung nang cao hiéu
sudt ctia hé thong quang dién do st dung bo truyén
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Hinh 8: Anh hudng clia nhiét d6 té bao quang dién Ién hiéu suét cda tdm PV
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Hinh 9: Anh hudng clia hé s6 nhiét d6 1én hiéu suét cCia tim PV

dong di chuyén tdm PV d€ thu dugc lugng biic xa
16n nhit. HOMER cho phép lya chon bd diéu khién
MPPT c6 truc truyén dong khac nhau. Viéc stt dung
bo diéu khién sac sé hao hut mot phin cong sudt,
nhung bu lai gia ting dugc tudi tho ctia ¢ quy va bao
vé tdm pin PV khong bi dong dién chay ngugc lam
hong. HOMER cho thdy lya chon bd diéu khién sac
khong truc gy lang phi hoan toan 5% cong sudt ctia
tdm PV (Hinh 10). Céc lya chon bd diéu khién sac
MPPT mdt truc c6 thé dem lai hiéu suit cao hon, tuy
nhién hiéu suit dat dugc van thdp hon hodc xdp xi
hiéu suét ban d4u (khong st dung MPPT). Lua chon
b diéu khién sac MPPT hai truc la Iya chon duy nhat
vita bdo vé dc quy va tdm pin PV, vita gitip ting hiéu
sudt ddng ké cho hé thdng quang dién. Hiéu suit lam

viéc ctia hé thong tang va dat muc 117,8%.

V6ibo diéu khién sac MPPT hai truc, cdng sudt ctia hé
théng PV tang 1én 778 kWh/ndm so véi cong suét khi
khong stt dung bo diéu khién sac (4.367 kWh/nam).
Trong khi lugng tai du dugc stt dung cho nhiing muc
dich khdc ngoai loc nudc, viéc lua chon st dung bo
diéu khién sac la phi hgp. Ngugc lai, viéc tich hop bo
diéu khién sac sé lam ting chi phi d4u tu (Bang 4).
Yéu té dnh huéng dén hiéu qud kinh té

Cac yéu t6 thiét k&€ anh hudng dén hiéu qua kinh té
ctia hé thong PV bao gom lua chon st dung bo diéu
khién sac MPPT, thong lugng va trang thai sac cha

ac quy, hiéu sudt ctia inverter, va lya chon lap dit hé
théng hoa ludi.

« St dung b diéu khién sac MPPT
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Hai truc

Truc tung, chuyén dong lién tuc
Truc hoanh, chuyéu dong lién tuc
Truc hoanh, chuyén déng theo ngay
Truc hoanh, chuyén d6ng theo tuin
Truc hoanh, chuyén déng theo thing

Khéng truc
Khoéng st dung MPPT
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= Hiéu suit (%)
Hinh 10: Anh hudng clia lua chon bé diéu khién sac MPPT Ién hiéu suét tdm PV
Bang 4: Chi phi dau tu va van hanh hé théng PV ¢6 st dung bé diéu khién sac MPPT hai truc
Hé théng Thong s6 kj  Téng chi phi NPC  Chi phi ddu tu nim d4u  Cong sudt
thuat (triéu d6ng) (triéu dong) (kWh/ném)
Tém pin JA 280 3 kWp 144,341 60,236 5.145
Bo diéu khién sac MPPT JA  1bo
280
Ac quy SAGM 12-205 3bo
Bo bién tin ABB3 1,77 kW

Lua chon stt dung b diéu khién sac MPPT sélam ting
chi phi d4u tu va lap dit ctia dy dn. Bo diéu khién sac
MPPT trén thi trudng hién nay c6 gid thanh khoang 2
triéu dong. Két qua tinh toan cho théy chi phi diu tu
thém cho b diéu khién MPPT tang 2,360 triéu dong
trong ndm dédu tién va téng chi phi trong 25 nim ting
1én 4,777 triéu dong so v6i hé thdng khong st dung
bo diéu khién MPPT (Bang 5).

Theo két qua tinh todn, néu stt dung bo diéu khién sac
thi t6ng chi phi du én sé ting 3,4 %, v6i chi phi ddu
tu nam ddu tién ting 4,1%. Tl két qua tinh todn hiéu
sudit va chi phi, lya chon c6 st dung b diéu khién
sac hay khong la mét bai toan kinh t€ d6i véi nha ddu
tu du an c6 cong sudt 16n. Tuy nhién, d6i véi cac hé
théng PV quy m6 nho va doc l4p cé téng chi phi dau
tu thép, bo diéu khién sac khong déng vai tro thiét yéu
quyét dinh hiéu qua kinh té.

 Thong lugng ctia 4c quy
Giong v6ihé s6 nhiét do ctia tdm pin, thong lugng ctia

ac quy (kWh) ciing la mét trong nhiing thong s6 ky
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thuét dugc nha san xudt cong bé trén tling san phdm.
HOMER dinh nghia thong lugng ctia 4c quy la lugng
dién di qua dc quy trong mot ndm sau khi da trit di sai
6 va da tinh todn hiéu suét ctia d4c quy. Thong sd nay
dugc st dung dé tinh tudi tho ctia ac quy du trit dién.
Tu6i tho chia &c quy tang khi thong lugng tang. Do do,
chi phi d4u tu vao nam dau tién ctia hé thong khong bi
anh hudng béi thong lugng ctia dc quy. Trong khi do,
tong chi phi du 4n gidm din do cdc chi phi van hanh,
bao tri va thay thé trong nhiing ndm vén hanh dy an
giam khi thong lugng dc quy ting (Hinh 11).

o Trang thai sac ctia c quy

Trang thai sac ctia 4c quy (SOC) d6i lap véi do xa sau
ctia dc quy (DOD), la miic x4 dién cao nhit c¢6 thé cta
mot dc quy. DOD phu thudc vao chit liéu tao ra va
chétlugng cta tiing loai c quy. Vi dy, 4c quy acid-chi
chi 6 DOD 50% (SOC 50%) trong khi ac quy lithium
6 DOD 80% (SOC 20%).

Két qua tinh todn bing HOMER cho thdy trang thai
sac toi thi€u ctia dc quy ndm trong khoang it 20 - 35%
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Bang 5: Chi phi dau tu, van hanh, bao tri va thay thé ctia hé théng PV véi lua chon st dung bo diéu khién sac

theo HOMER (triéu déng)

Hé théng Chi phi ddu  Chi phi Chi Gid tri Téngchi
tu thay thé phi van  conlai phi
hanh,
bao tri
B0 bién tin ABB3 8,376 13,147 8,521 2,781 27,263
Tém pin JA 280 24,0 0 24,415 0 48,415
Ac quy SAGM 12-205 25,5 19,657 25,941 7,212 63,886
T6ng hé thong khong c6 bo diéu khién sac MPPT 57,876 32,804 58,876 9,993 139,564
B¢ bién tdn ABB3 8,736 13,711 8,887 2,900 28,434
T4m pin JA 280 24,0 0 24,415 0 48,415
Ac quy SAGM 12-205 25,5 19,514 25,941 7,942 63,013
B0 diéu khién sac MPPT JA 280 2,0 1,441 2,035 0,996 4,480
T6ng hé thong khong c6 bo diéu khién sac MPPT 60,236 34,666 61,277 11,838 144,341

200,000

150,000

100,000

50,000

1500 2000 2285 2500 3000

Théng hrong 4c quy (kWh)

® Chi phi dAu tw nam déu (triéu déng)

m Tbng chi phi NPC (triéu déng)

Hinh 11: Anh hudng ctia thong lugng &c quy (kWh) [én chi phi d4u tu va van hanh du an

khong anh hudng tdi chi phi dau tu va tng chi phi
ctia dy 4n (Hinh 12). Tuy nhién, cin luu y khi trang
théi sac ctia dc quy trén 35%, lugng dién du tri boi 3
binh ac quy khong du dé phuc vu cho tai dién ctia hé
théng RO. Khi d6, chi phi d4u tu cia du an sé tang vi
s0 lugng binh dc quy can st dung ting.

o Hiéu suit ctia inverter

Hiéu sudt chuyén d6i dong dién qua inverter thuong
sé bi hao hut mot khoang tii 3 — 4%, lam anh hudng t6i
chi phi dau tu (Hinh 13). Hiéu sudt ctia inverter cang
thép thi chi phi cia du 4n cang cao. Khi hiéu suit
ctia inverter thdp hon 90%, cong sudt ctia hé théng

PV khong du dé€ phuc vu cho tai dién cua hé thong
RO va nha déu tu can d4u tu thém tdm pin hodc ting
6 lugng dc quy. Do d6, chi phi ddu tu, vin hanh, bao
triva thay thé ctia hé théng cling ting 1én ding ké. Véi
hiéu sudt inverter cao hon 95%, chi phi ddu tu va tong
chi phi ctia hé théng PV quy m6 nho khong thay déi
dang ké.

o Lua chon lap dit hé théng hoa ludi

Lap dit hé thong quang dién hoa ludi la lya chon ¢
anh huoéng nhiéu nhit dén téng chi phi ctia du an
(Hinh 14). V6i gid dién cap nhat vao HOMER la gia
dién ctia Bén Tre (1.678 dong/kWh) va gia dién mai
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Hinh 12: Anh huéng clia trang théi sac SOC (%) Ién chi phi du an
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Hinh 13: Anh hudng ctia hiéu suét inverter (%) &n chi phi dy an

nha EVN mua lai ctia cac hé thong PV 1ap dit trude
nam 2021 theo Quyét dinh s6 13/2020/Qb-TTG cua
Tht tuéng Chinh pht (1.938 déng/kWh), két qua tinh
toan ctia HOMER c¢6 bd sung khoén 1¢i nhuén thu
dugc khi ban dién thiia vao chi phi van hanh hang
nam dugc trinh bay trong Hinh 15. Sau khi trit di chi
phi van hanh va bdo tri ctia hé thdng, lgi nhuan thu
dugc tii hé théng PV 3kWp la 2.144 triéu dong/nim
(Hinh 16).

Chi phi ddu tu ndm du tién va téng chi phi NPC cua
hé théng PV hoa luéi va doc lap, khi c6 hodc khong
6 sti dung b diéu khién sac MPPT, dugc so sanh &
Hinh 17. Két qua tinh todn cho théy giai phap hoa ludi
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dem lai lgi ich kinh t€ 16n hon vé lau dai cho du dn
PV. Téng chi phi NPC ctia hé théng PV hoa ludi thip
hon rét nhiéu so véi hé thong doc 14p do 6 thé thu
hoi lai von khi ban lai dién thita. Tong chi phi NPC
trong trudng hop hé théng hoa ludi cé stt dung bd
diéu khién sac MPPT giam 67,3% so v6i hé thong hoa
lu6i khoéng stt dung MPPT. Do d6, d6i v6i hé thong
PV hoa ludi, lya chon ¢6 st dung bo diéu khién sac
MPPT gitp lam tang hiéu qua kinh t€ ddng ké; trong
khi viéc dau tu thém bo diéu khién sac MPPT d6i véi
hé thong PV hoat dong doc lap lam giam hiéu qua
kinh té ctia du 4n.
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ADVANCED GRID 5@“27 Name: | Grid

[ Cl Simple Rates () Real Time Rates ) Scheduled Rates ) Grid Extension]

Remove

Abbreviation: = Grid R e—
Copy To Library

Grid v

Parameters | Emissions

Simple Rates @

Grid Power Price (6/kWh): 1.678

@
@

Grid Net Excess Price (d/kWh): 1.938

@ Net Metering

Net purchases calculated monthly.

Net purchases calculated annually.

Hinh 14: Lua chon hoa lugi déi véi hé théng PV cia HOMER

System Architecture: ABB PVI-3.0-OUTD-5-US-Z-A (24 | Capacity Shortage (0.50 %)
JA Solar Helding2B80JAME-60-280/51 (3.00 kW/1.00 ) Grid (999,999 kW) Levelized COI
Trojan SAGM 12 205 (3.00 strings) HOMER Cycle Charging Operating Cost:
ABB PVI-3.0-OUTD-5-US-Z-A (240V)  Emissions
Cost Summary Cash Flow Compare E Electrical Trojan SAGM 12 205  JA Solar Holding280JAM6-60-280/S1  Grid
Cost Type 4100,000
% Net Present 450,000
hovwatzed i H s
Categorize +§50,000
® By Component -g100,000
By Cost Type -g150,000 {on
ABS PVI-3.0- B JA 280 JA Solar Trojan SAGM
OUTD-5-US-Z- L, Dedicated Helding280JA 12205
A (240V) Ry Converter M6-60-280/51
\':a//fg &
\5 —
Component Capital (d) | Replacem n?@ Fuel (d)| Salvage (&) | Total (d)
ABB PVI-3.0-OUTD-5-US-Z-A (240V)  ¢10,380.56 g16292.11 di !f{ /._s_a 4000 -g344595  ¢3378659
Grid ¢0.00 4000 g1 524000 ¢0.00 -g106,565.62
}
JA 280 Dedicated Converter 42,000.00 144120 gzouss(ﬁfmoo -g905.80  g4.470.87
A Solar Holding280JAMG-60-280/51  #24,000.00 40.00 d24 41460 §000 §0.00  gasdided
Trojan SAGM 12 205 425,500.00 §0.00 d2594051 @000 -g16930.07 §34,510.44
Systemn §61,880.56 41773331 .g43 61608 g000 -421371.91  d14,62588

Hinh 15: Chi phi hé théng PV hoa luéi c6 st dung b diéu khién MPPT dugc tinh bing HOMER

M Replacement 340,000

Salvage @

M Operating @

W Cagi d20,000 &
Capital Category: Operating

Year 1
d2,143.77

” .___.@5%_

10

n

T T T T T T T

T T T T T T
12 13 14 15 1% 17 18 19 20 21 22 23 24 25

Hinh 16: Chi phi va Igi nhuan hang nam ctia hé théng PV hoa lugi c6 st dung bo diéu khién MPPT dugc tinh bang

HOMER
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200,000

150,000

100,000

50,000

Ddc 1ap khong  Poc lap co MPPT  Hoa ludi khong  Hoa lwdi co6 MPPT

MPPT

B Chi phi dau tw nim diu tién (tridu déng}

MPPT

[ | Téng chi phi NPC (friéu déng]

Hinh 17: Biéu d6 so sanh chi phi gita hé théng quang dién doc lap va hé théng quang dién hoa ludi

Panh gia chi phi dau tu va hiéu qua kinh té
ctia hé théng pin mat tr&i da dugc téi uu hoa
bang HOMER

Bang 6 tom tat két qué tinh todn chi phi dau tu ctia dy
dn PV trong ndm d4u tién va téng chi phi sau 25 ndim
dua theo gid thanh thi truong. Két qua nay khong tinh
dén gid trj con lai ctia hé thong sau 25 ndm du 4n, ty
1¢ chiét khau va ty 1é lam phat theo ndm. Chi phi van
hanh va bao trl méi ndm udc tinh vao khoang 5% gid
tri du tu ctia thiét bi.

Chi phi du tu dy tinh trong ndm déu tién (Bang 6)
chénh léch khong dang ké so véi chi phi ndm dau tién
do HOMER tinh toan (Bang 5). Su chénh léch nay
la do HOMER tinh chi phi ctia b bién tin theo phu
tai thu dugc (triéu dong/kWh), trong khi chi phi dau
tu thuc t€ cho mot bo bién tan dugc tinh theo tling
don vi linh kién (triéu d6ng/b¢). Trong khi do, téng
chi phi du tu, thay thé, vin hanh va bdo tri trong 25
ndm dugc dy tinh theo tinh hinh thi trudng (Bang 6)
cao hon 43% so véi két qua tinh toan caia HOMER
(Bang 5). Su chénh léch nay la do HOMER c6 tinh
cac ty 1& chiét khau, ty 1¢ lam phat theo tling nam va
gid tri con lai ctia thiét bi chua hét tudi tho khi két
thic thoi gian dy dn, vi vy s6 liéu HOMER c6 gia tri
thuc t€ hon. Ngoai ra, téng chi phi d4u tu du 4n c6 thé
gidm thap hon cdc tinh toan trén do gia thanh ctia cac
loai thiét bi hién nay dang c6 xu thé gidm, chi phi vdn
hanh va bao tri phu thudc vao chinh sich bao hanh
ngay cang ¢ 1gi cho ngudi tiéu dung ctia cac hang san
xudt.

Néu so sanh chi phi d4u tu dy 4n hé théng PV 3kWp
c6 cong sudt 5.145kWh/nam theo HOMER véi chi phi
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mua dién ti dién ludi ctia EVN trong 25 nim, c6 thé
thdy ro hiéu qua kinh té ctia du an d4u tu hé thong
PV. V6i biéu gid ban 1é dién sinh hoat tit 0 - 50 kWh
ndm 2021 ctia Tap doan Pién luc Viét Nam cong bd
12 1.678 d6ng/kWh, chi phi mua dién trong 25 ndm la
215.832.750 dong. Vi vdy, co thé két luin viéc dau tu
hé thdng PV 3kWp trong 25 ndm mang lai hiéu qua
kinh t€ cao hon rat nhiéu (49,5%) so v4i mua 1é dién
ludi.

KET LUAN

St dung néng lugng mdt troi cung cép dién cho du
an khti mdn ngudn nudc gitp tiét kiém chi phi va bao
vé moi trudng. Ung dung HOMER trong thiét ké hé
théng PV c¢6 cong sudt 3kWp va phén tich hiéu qua
kinh t€ cho théy tinh kha thi cao va gia tri tham khdo
c6 y nghia thuyc té. Nhiing thuén lgi khi ing dung
HOMER thiét ké hé théng ning lugng mét troi la do
phan mém tich hgp dugc nhiéu chtic ning (truy xuit
dugc di liéu buic xa tit NASA, du dodn hiéu suit thu
héi néng lugng, va danh gid dugc chi phi d4u tu, van
hanh va tiéu hao) va thu vién tham khéo véi ddy da
thong tin ky thuat chi tiét (thong s6 ki thuat mdi loai
tdm pin, dc quy, by bién tan, ...).

Hé thong PV 3kWp thiét ké bing HOMER dat cong
sudt 5.145kWh/ndm trong diéu kién btic xa mit troi
tai Ba Tri (Bén Tre) va mang lai hiéu qua kinh t€ cao
hon 49,5% so véi st dung dién luéi theo biéu gid ban
tai thoi diém hién tai. Cdu hinh thiét ké ctia hé théng
PV cung cp dién cho b loc RO céng sudt 3 m3/ngay
bao gébm 11 tdm pin JA Solar Holding280JAM6-60-
280/ST lap dit véi goc nghiéng 10,04°, bo bién tin
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Bang 6: Tinh toan so bo chi phi dau tu hé théng niang lugng mat trai 3kWp (biéu gia thi truéng)

Thiét bi Chi phi ddu Tubi tho
td ndim didu  (nidm)
(triéu dong)

T4m pin PV (3kWp) 24,000 25

Bo bién tan 14,800 10

Ac quy (3 binh) 25,500 10

B diéu khién sac MPPT 2,000 10

T6ng chi phi 66,300 208,275

Chi phi thay ~ Chi phi van hanh  Téng chi phi trong
thé (tritu va bao tri (triku 25 ndm (triéu
dong) dong/nam) dong)

0 1,200 54,000

14,800 0,740 62,900

25,500 1,275 82,875

2,000 0,100 8,500

ABB PVI-3.0-OUTD-S-US-Z-A - 240V, 3 binh &c quy
loai axit — chi Trojan SAGM 12 205 12V 205Ah, va bo
diéu khién sac MPPT hai truc. Trong d6, tdng chi phi
dau tu hé thong trong nam dau tuong duong 60,236
triéu dong va téng chi phi dy dn trong 25 nam tuong
duong 144,341 triéu dong, chua tinh chi phi nhin
cong lap dit va bao tri hé thong.

LO1 CAM ON

Nghién ctiu nay dugc tai trg boi Dai hoc Quéc Gia
TP. HCM (PHQG-HCM) trong khudn khé dé tai ma
s6 B2020-20-08. Chung t6i xin cam on Trudng Dai
hoc Bach Khoa, PHQG-HCM da hd trg thoi gian va
phuong tién vat chit cho nghién ctu nay.

DANH MUC TU VIET TAT

HOMER (Hybrid Optimization Model for Multiple
Energy Resources): Phdn mém thiét ké hé thong cung
cdp nang lugng hén hgp

RO (Reverse Osmosis): Cong nghé thdm thiu ngugc
PV (Photovoltaic): Pin quang dién

MPPT (Maximum power point tracking): Ky thuét
diéu khién sac bang cich theo doi diém cong suit t6i
da

IEA (International Energy Agency): Co quan Ning
lugng Quoc té

PV-RO: Hé thong loc nuc bang cong nghé thadm thiu
ngugc, st dung nang lugng dién cung cip bdi hé
théng pin quang dién

Pgen: Cong sudt dién ctia hé thong pin quang dién
P;: Cong sudt tai tiéu thu dién

NOCT (Nominal Operating Cell Temperature):
Nhiét do hoat dong danh nghia

NPC (Net Present Cost): Chi phi hién tai

CRF (Capital Recovery Factor): Hé s6 thu héi von
COE (Levelized Cost of Energy): Chi phi san xuit
dién quy d6i

NASA Langley Research Center (LaRC): Trung tam
nghién ctiu blic xa mét troi ctia NASA (Co quan Hang
khong va Vi tru ctia My)

SOC (State of Charge): Trang thdi sac ctia c quy
DOD (Depth of Discharge): D¢ x4 séu ctia dc quy

XUNG POT LOIiCH

Nhoém téc gia xin cam doan khong c6 bat ky xung dot
lgi ich nao trong cong bo bai béo.

PONG GOP CUA CACTACGIA

Nguyén Minh Chau chju trach nhiém viét bai béo.
Tran Nguyén Chi Thién va Nguyén Trin Phuong
tham gia khao sat, thu thap va xi ly s6 liéu.

V6 Lé Phu va Vo Nguyén Xuan Qué chiu trach nhiém
chinh suia bai bao.
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ABSTRACT

To satisfy the energy demand and environmental protection, solar energy has been widely used
and contributed 43% of renewable energy resources. Photovoltaic (PV) is an ideal technology for
powering reverse osmosis (RO) desalination units since both PV and RO systems are modular and
easily scalable. HOMER sofware can integrate functional tools for designing and sensitivity analysis
of hybrid energy systems. Thus, it is useful for finding the least-cost configuration of small-scale PV
systems, which can combine with the other energy sources, effectively. This study analyzed a 3kWp
PV moduleinstalled atatiltangle of 10.04%, comprising of eleven 280W PV pannels (JA Solar Holding
280JAM6-60-280/Sl), one inverter (ABB PVI-3.0-OUTD-S-US-Z-A-240V), three batteries (Trojan SAGM
12-205-12V-205Ah-20h), and the MPPT charge controller. Results showed that the capital cost in
the first year was 60.236 million VND and the total project cost for 25 years, accountless of the
installation and maintenance cost, was 144.341 million VND. At the average daily radiation of 5.155
kWh/m?/day, the 3kWp PV module could produce 5,145kWh/year and save more than 49,5% of
costs for buying grid electricity.

Key words: renewable energy, PV system, design and economic analysis, reverse osmosis
technology

Cite this article : Chau N M, Thien TN C, Phuong N T, Phu V L, Que V N X. Using HOMER for design and
economic analysis of a photovoltaic unit integrated with the RO system treating brackish water at
a capacity of 3 m3/day . Sci. Tech. Dev. J. - Engineering and Technology; 4(S11):S126-S142.

S142
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	Cường độ bức xạ tại địa điểm lắp đặt hệ thống PV
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