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In recent years, rooftop solar photovoltaic systems have gained
significant traction due to their cost-effective and environmentally
friendly approach to power generation. However, the sporadic
availability of solar energy and the unpredictable duration of daylight
hours limit the efficacy of autonomous rooftop solar photovoltaic
systems. Hybrid rooftop solar power systems have emerged as a viable
solution to address the limitations above by integrating solar
photovoltaic technology with supplementary power sources such as
battery storage and grid connectivity. This paper designs and proposes
a strategic control to optimally operate the rooftop photovoltaic system
with battery storage with two objective functions: life cycle cost and
CO, emissions. The paper simulates the photovoltaic system in three
cases: off-grid, grid-connected without storage, and grid-connected
with battery storage. Simulation is performed using Matlab software;
the life cycle of solar PV systems is 20 years. The results show that the
case of grid-connected with battery storage gives the best results
regarding both life cycle cost and CO, emissions.
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bién mat troi ap mai hoa ludi
Tbi wu hoa da muyc tiéu
Thuat toan t6i uu NSGA-II
Chién lugc diéu khién

Chi phi vong doi (LCC)

Trong nhitng ndm gan day, cac hé thong dién mat troi ap mai da dat
dugc strc hut dang ké nho cach tiép can san xuét dién tiét kiém chi phi
va than thién voi méi trudng. Tuy nhién, su bién ddi cia nang luong
mit troi da han ché hiéu qua cua cac hé théng dién mat troi doc lap ap
mai. Hé thong ning lugng mit troi hybrid 4p mai ndi 1én nhu mot giai
phap kha thi dé giai quyét nhitng han ché néu trén bang cach tich véi
cac ngudn nang luong bd sung nhu bd luu trir pin va két ndi lusi dién.
Bai bao nay thiét ké va dé xuat giai phap kiém soét chién luge dé van
hanh t6i wu hé thong quang dién 4p mai c6 bo pin luu trir voi hai ham
muc tiéu: chi phi vong doi va lugng khi thai CO,. Bai bao mo phong hé
thong dién theo 3 trudng hop: khong ndi ludi, ndi ludi khong co b luu
trir va nbi ludi c6 dc quy luu trir. M6 phong dugc thue hién bang phin
mém Matlab; vong doi cua hé théng dién mat troi 13 20 nam. Két qua
cho thiy truong hop ndi ludi voi bo luu trit dc quy cho két qua t6t nhat
ca vé chi phi vong doi va luong khi thai CO,.
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1. Gigi thigu

Nhién liéu hod thach 12 ngudn ning luong chinh va dap tung nhu ciu nang luong toan cau. Tuy
nhién, viéc str dung ching lam tang khi thai nha kinh va lam van dé bién d6i khi hau ngay cang
tram trong hon. Trong nhiing ndm gén déy, nang luong tai tao (NLTT) dugc xem nhu ngudn nang
luong tiém niang dé thay thé, trong d6 tidu biéu nhét 1a pin quang dién mg dung ning lugng mat
troi (NLMT).

Su phat trién khong ngiing ciia cong nghé gitip cho cac tim thu NLMT c¢6 gia thanh thap va
hiéu suit cao hon cac nguén NLTT khac [1]. Tuy nhién, cong sudt ngd ra cua tim thu NLMT
ludn dao dong nén lam gia tang anh hudng xau lén ludi dién khi hé thong dién mat troi (BMT)
dugc ndi ludi. Vi vay, trong nhitng nim gan day, viec lip dat hé thong dién mat troi noi ludi
(PMTNL) cho cac ho gia dinh dang thu hit nhiéu m01 quan tam. Hé thong DMT cho cac ho gia
dinh gop phan giam ganh nang cho hé thdng dién québc gia, tuy nhién khi DMT dugc san XUAt VGi
s6 lugng I6n co thé gy ra su dao dong dang ké cho hé thdng truyén tai va c6 thé bi cit giam khi
hé thong qua tai. Do do, viéc str dung hé thong luu trir cho cac hd gia dinh str dung DMT tré nén
can thiét boi no khong chi lam giam su mat can bang giira cong suat PMT va phu tai ma con han
ché tac dong Ién ludi dién quéc gia [2].

Mic du viéc thiét ké va chién thuat van hanh hé thong DMT ap mai co két hop hé thong luu
trir trong truong hop vén hanh doc 1ap hay ndi ludi thu hut duoc nhleu quan tdm nghién ctu
trong nhimg nam gan day nhung van con trong giai doan dang phat trién. Cac phuong phap du
bao cho hé théng PV dé so sanh su van hanh cta cac chién thuat diéu khién du bao khac nhau
dugc dé xuat trong [3]. Bén canh d6, nghién ctiu V& cac phuong phap thiét ké téi uu dung luong
cho hé théng PMTNL c¢6 luu trit it xem xét dong thoi ca hai yéu té ky thuat va kinh té. Trong hau
hét nghién ctu, chi s6 kinh té hodc ki thuat ludn dugc xem xét riéng 1¢ khi thiét ké toi wu cho hé
thdng NLTT. Chi sb k¥ thuat nhu ti 18 tu dung, ti 1& tu cip duoc dung trong viéc thiét ké dung
lwong cho hé théng BPMT dugc str dung dé t6i da hoa kha ning ty dung va giam cong suat dua
1én lu6i ma khong xét dén chi sé kinh té thuc hién trong [4]. Twong tu nhu vay, dung lugng cua
hé thong PV 4p mai duoc tdi uvu hoa thong qua cyuc dai hoa kha nang ty dung va t6i thiéu hoa su
thay dbi phu tai ma khong xem xét dén cac chi sd kinh té thuc hién o [5]. Thuat toan
Asynchronous Advantage Actor — Critic (A3C) dugc dung dé didu khién dong ning lwong mot
cach théng minh ctia nhiéu ludi dién nho va han ché dong nang luong hai chiéu trong khi bo qua
tac dong vé mat kinh té duoc thé hién trong [6]. Trai lai, toi wu chi phi cho hé thong PV ho gia
dinh dugc nghién ctru ma khong dé cap dén cac chi sb ky thuat thé hién trong [7]. Mot phuong
phap méi dugce dé xuét dé tbi uu hoa dung lugng pin luu trir voi chi phi dau tu nho nhét nhung
van dap (ng viéc diéu khién tan s so cap trong ludi dién siéu nho [8]. Thuét toan tdi uu hoa bay
dan duoc dung dé xac dinh kich thudc tdi vu cua hé pin luu trix t6i wu voi so dd sa thai phu tai
khi hé thdng van hanh doc lap trong [9]. Két qua cho thay tdi wu dung luong bang thuat toan PSO
dua trén pin luu trir voi so d6 sa thai tai c6 thé dat dwoc higu sut diéu khién tan sé cao hon so
V6i t6i wu dung lugng cua thuat toan phan tich dya trén pin luu trit V6i so db sa thai tai.

Bén canh d6, khong c6 nhidu nghién ciru viée ap dung cac thuat toan tién hoa tdi wu véi nhiéu
ham muc tiéu cho hé théng PV két hop pin luu trit. Cac chi tiéu kinh té va ky thuat ciing véi cac
nhan t6 bén ngoai nhu diéu kién thoi tiét, su tw phong dién cia pin va su thay doi phu tai theo
mua dugce xem xét can than trong thiét ké dung luong cho hé théng PMT ap maéi c6 luu trix khi
¢6 su anh huong cua biéu gia dién thay d6i dwoc thuc hién & [10]. Ngoai ra, hai thuét toan tim
kiém 13p lai dua trén cac rang budc duge dé xuat dé toi vu dung luong tuabin gio, dién mat troi,
va hé thong pin luu trir khi hé thong ndi ludi duya trén do tin cdy tdi da va chi phi tbi thiéu [11].
Mo hinh téi wu héa da muc tiéu duoc trinh bay trong [12] dé tinh toan quy md dau tu can thiét
trong vi¢c xac dinh dung lugng pin luu trir trong Iudi dién siéu nho. Tuy nhién, hai muc tiéu dugc
xem xét chi thuoc vé chi tiéu kinh té. Tir nhitng 1y do trén, bai bao nay dé xuat mot phuong phap
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t6i wu héa da muc tiéu bao gom chi tiéu kinh t& va méi trudong dé tdi wu dung luong cua cac thanh
phan trong hé thong dé xac dinh cau hinh ctia mot hé thong dién mat troi van hanh toi vu.

2. Phuong phap tdi wu hoa
2.1. M4 hinh hod hé théng
2.1.1. M6 hinh pin mqt troi
Cong suat dau ra cia hé thong duoc cung cap bai [13]:

9,5. (T —20)(1—778TC
P (1) =75 | 1422 (T () -T. )+ Hpy 'noc v G |- .Gt (1)
PV( ) My { 77550 ( a( ) STC) 800'7733;; (5,7+3,8v(1)) ® | Ay -G(1)

trong do:

Ppy: cong suat dau ra cia hé thdng PV (W)

nsbC: higu suat cia md dun & diéu kién thir nghiém tiéu chuan (%)

Lpy: hé sb nhiét do ctia cong sudt dau ra (% /°C)

Tste Taoc: Nhiét do thir nghiém tiéu chuan (25 °C) va nhiét do hoat dong dinh muc cua pin (°C)
Apy: dién tich cua tim pin PV (m?)

G: buc xa mat troi tong trén bé mat nghiéng (W/m?)

2.1.2. M6 hinh pin luu triv

Gia sir cong suat chénh léch gitra DMT tao ra va cong suit phu tai dwoc goi 1a Py,. Khi cong

Suét tao ra cao hon nhu cau tai, pin luu trit & trang thai sac duoc tinh theo phuong trinh sau [14]:
SOC(t) =SOC(t-1).(A-0gg) + B, (1).755 / Egg (2)
trong do:

Pim: Cong sudt chénh 1éch gitta DPMT va phu tai

SOC(t), SOC(t-1): trang thai sac cua pin du trir tai thoi diém t va (t -1)

oms: toe d6 tu xa hang gid caa pin du trix

Egs, 77ss: dung lwong va hiéu suat cua pin du trix

Nguoc lai, khi cong sut tao ra nhé hon nhu cau tai, pin du trit ¢ trang thai xa.

Dé bao vé pin khoi bi hu hai do sac va xa qua muc, giéi han diéu khién sac can dugce xem xét
mot cach chi tiét do chi phi thay thé pin c6 gia thanh cao [15]. Vi vdy, cac rang budc Vvat Iy nén
tuan theo gigi han dudi cling nhu gidi han trén nhu sau:

SOC,,;, (t) <SOC(t) < SOC,_, (t)
Pa(t) <PE™ (1) 3)
Pyis (1) < Py (1)

trong do:

SOChin, SOCpax: lan luot 1a gidi han dudi va gidi han trén cta pin luu tri

Pen, Pais: 1an luot 1a cong sudt sac va xa caa pin luu trir (W)

pmax  pmax. |ap ugt la cong sudt sac va xa t6i da caa pin luu trit (W)

2.1.3. M6 hinh may phat dién diesel
May phat dién diesel dugc yéu cau cung cap dién du phong cho hé théng doc lap trong truong
hop thiéu hut cong suat. Hon nira, mirc ti€u thu nhién liéu ciia may phat dién diesel FCpg (L/h) truc
tiép quyét dinh luong phat thai khi nha kinh va chi phi hoat dong, dugc trinh bay nhu sau [16]:
FCos =C.P5a¥ +¢,.P (4)
trong d6
Ph&ted pp .- cong suat dau ra dinh mirc va cong sudt thuc cia may phat diesel (kW)
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c1, C: hé sb chan va d6 déc cua dudng cong mirc tiéu thu nhién liéu (L/kWh) c6 gi tri 1an
lwot 12 0,08145 L/kWh va 0,2461 L/kWh [17].

2.1.4. Chién lugc diéu khién

Chién lugc diéu khién cho hé thong DPMTNL c6 pin luu trir la can thiét cho su trao d6i ning
lugng gitra cac ngudn dién va phu tai dién do tinh chit khong chic chin cua ngudn PMT va nhu
cau phu tai. Hon nira, chién lugc diéu khién duoc md ta nhu Hinh 1 vu tién nang lugng tao ra tir
nguon PMT hoic ning lugng trong pin luu trir & cdp cho nhu ciu cia tai va xem xét dong co
diesel 1am may phat dién dy phong khi van hanh & ché do doc 1ap, trong khi lugng dién thiéu hut
& ché d6 van hanh ndi ludi duge dap Gng tir ludi dién qubc gia.

DC Bus AC Bus
[ —

Gnid
——» ——p

sttery Powe ——
Inverter
—

00
Battery Level(SOC) ,’,v;{:_i' < ﬁ

AC Load
Diesel

Hinh 1. Mé hinh hé théng dién mat troi néi ludi cé pin luu triv

2.2. Cdac ham muc tiéu
2.2.1. Chi phi vong doi cua hé théng (LCC)

Chi phi vong doi cua hé thong 1a ham muc tiéu dau tién bao gdm chi phi vong doi clia cac bo
phan trong hé théng, téng chi phi mua dién, duoc tinh theo phuong trinh sau:
LCC =Cpc +Csp ©)
trong do:
Cnpc: chi phi hién tai rong hodc chi phi vong doi
Cop: chi phi mua dién
Chi phi hién tai rong lién quan dén chi phi von, tong chi phi bao tri, tong chi phi thay thé, tong
loi ich thué khau hao va tong gia tri thu héi trong suét thoi gian hoat dong cua dy an.
CNPC = CCAP + CMAI + CREP _CDTB _Csv (6)
trong do:
CCAP chi ph1 von; Cyai: chi ph1 bao tri; Cgrep: tong chi phi thay thé: Cpors: tong loi ich thué
khau hao; Csy: tong gia tri thu hoi

2.2.2. Khi thai CO, (EMI)
Tong lugng phat thai CO, tir lu6i dién qudc gia trong trudng hop van hanh nbi ludi hoac
lugng phat thai CO, tir may phat diesel trong truong hop van hanh dgc lap dugc biéu thi bang:

T T
EMI = ; P, (t).e,:; EMI = ; Pog (1) €56 (7)

trong do:

EMI: luong CO, thai ra cia hé théng (tan CO,)

€grid, €nc: ¢ s6 phat thai cua ludi dién (636 g-CO,/kWh) [18] va may phat diesel (267 g-
CO,/kWh) [19]

http://jst.tnu.edu.vn 283 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 228(14): 280 - 289

3. Két qua mé phéng
3.1. Gigi thiéu noi khdo sdt

Dia diém khao sat 1a Cong ty TNHH San xuat Thuong mai Thai Trung - Chi nhanh Can Tho,
kinh d6 10§°4fl’9.45" va vi d6 9°59' 4.03”, mui gio GMT +7 va d§ cao so Vi mat nudc bién la 8
m, cong suét lap dat 1a 9.900 W, ‘ ) o )

Thong s6 k§ thuét va chi phi cua cac thanh phan trong h¢ thong dé toi wu hoa kinh té va k§y
thgét dwoc mo ta trong Bang 1. Dong doi du an cua h¢ thong duoc gia dinh 1a 20 nam dya trén
tuoi tho dai nhat cua thanh phan trong hé thong.

Bang 1. Théng sé cai dit dé t6i wu hod mé phong (Ty gid: 1 USD = 24.520 VND)

Dai lwgng Gia tri Tham khao
Chi phi ban dau ciia PV ($/kW) 330 Du 4n thuc té
Chi phi ban dau cua Inverter ($/kW) 205  Du an thyc té
Chi phi ban dau ciia Accquy ($/kW) 85  Du an thyc té
Gi4 mua dién ludi ($/kWh) 0,1194 EVN
Dong doi du an (nam) 20
Tubi tho PV (nim) 20
Tudi tho Inverter (nim) 15
Tubi tho Accquy (nim) 15
Thué suit (%) 10
Lai suat (%) 6
Ty 18 bao tri ciia PV (%) 15
2000 -
1825 B Tai tiéuthu BPV
1800 4 1711 7]
- 1644 7 1642 1653
1600 { 7] ] ]
= 1400 A ;: 1359 1327 1%.92 1328
= 7 ]
= :.:.- '
< 1200 . 7 ::i 1001 |
& | 1004 7] 999 |
= 1000 :_; / 9641
2 8211
£ 800
% 600 ff
400 .
200
0 7 1
4 5 7 10 11
Théang

Hinh 2. San luong dién mdt troi va dién nang tiéu thu trong mot nam cua nha may khao sat

Chi s6 tiéu thu dién cta phu tai dugc thu thap tir tng dung Solarman PV. San lugng dién mit
troi va dién ning tiéu thu trong nim cua dia diém duoc thé hién ¢ Hinh 2. Chi s6 tiéu thu dién ning
cao nhét 1a thang 7 v6i 1.004 KWh va thap nhét 1a 640 kWh vao thang 1. Chi s6 tiéu thu dién trung
binh mdi thang khoang 850 kWh. Mic du san lugng dién trung binh trong ting thang cua dién mat
troi 16n hon nhiéu so voi dién nang tiéu thu trong timg thang cua phu tai nhung hé thdng van can
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dén pin luu trir khi van hanh doc lap. Do c6 su mat can bang giira phu tai tiéu thu va cong suat phat
ra tir dién mat troi vao cac thoi diém trong ngay khi _khong c6 nang hay vao ban dém nén dung
lwong cua pin luu trir s& kha 16n dé dam bao su cung cap dién lién tuc cho hé théng.

- Dir li€u khi tugng hang nam: birc xa mat troi, tbc do gi6 va nhiét do
- Dit liéu k¥ thuat va kinh té cho tirng thanh phan trong hé thng

- Dit liéu khi phat thai ciia hé théng

- Théng s6 phu tai

- Théng s6 thuat toan NSGA-I

v

Khoi tao quan thé
(Gé6c nghiéng va azimuth, dung lugng ctiia PV va pin luu trir)

|
v v v )’

M6 hinh Mo hinh M6 hinh M6 hinh
PV Diesel Pin luu tri Phu téi

Y

Ché do Lua chon ché d6 Ché do
Off-grid van hanh On-grid
Chay mé dun téi uu

Panh gia ., Rang bugc
ham muc tiéu A ctia bién

No

Théa diéu kién?

Tao bién Pareto

v

Két thuc

Hinh 3. Luu do t6i weu hod da muc tiéu bang thudt todn NSGA-1
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3.2. Toi wu hod da muc tiéu cho hé théng dién mgt troi
3.2.1. Cac rang bugc
Bai toan t6i wu hoa can dat cac gia tri t6i wu ciia cac bién bao gom goc nghiéng B,(°), goc
phuong vi y§(°), cong Sué‘g dinh PV P}, ak(Wp) va cong suat dinh muc pin luu trir PF4¢4(W). Cac
rang bugc can thoa cac dieu kién sau:
0< B <90%-180° <y, <180°,0 < PX* < P™ 0 < P2® < pme (8)

trong do:
PIax pmax- |an lugt la gia tri Cuc dai clia cong suat PV va cong suat pin luu trit

3.2.2. Cdc buoc thuc hién thudt toan Non-dominated Sorted Genetic Algorithm (NSGA-II)

Mo phong toi wu hoa duge phat trién trong moi truong Matlab. NSGA-II 1a mét thudt toan
ticn hoa da myc tiéu manh me dya trén cc giai phap toi uu Pareto d€ tim ra cau hinh h¢ thong toi
uu [20]. K§ thuat nay co thé cho ket qua tot hon céc gidi phap khac, hoi tu nhanh chong va duy tri
su da dang cua giai phap [21]. Do do, thuat toan nay dugc 4p dung dé md phong tim ra giai phap
toi wu cho bai bao nay. Cac budc toi vu hoa da muyc tiéu dugc thé hién trong Hinh 3.

3.3. Két qud téi uu
3.3.1. Kich bdn S1 (PV + Pin luu trit + May phdat diesel)

53

..-‘%
. ‘;1‘ * = .

w
[
h

EMI (tCO2)
]

%
51.5F
*
5] Il 1 L L
862 864 866 868 87 872 874 876 878 88
LCC (USD) “10*

Hinh 4. Bién Pareto ché do vdn hanh doc ldp o kich ban S1

O kich ban S1 nay, ham muyc ti€u 1a LLC va EMI la khi thai phat ra tir mdy phat diesel. Thir ty
nguon nang lugng duge wu tién st dung 1a PV, néu PV khong dii cung cap ning luong cho tai thi
su dung nang lugng ¢ pin luu trit va may phat dién du phong diesel 1a giai phap sau cung. Nhu
thé hién trong Hinh 4, khi chi phi vong doi cang cao thi gia tri phat thai EMI cang giam. Gia tri
thip nhit caa EMI la 51,13 tCO, véi LCC 16n nhat 87.803 USD. Gia tri cao nhat cua EMI 1a
52,39 tCO, véi LCC nho nhat 86.281 USD. Trong kich ban S1 nay, dé giam thiéu lugng CO, dén
muc thap nhat, doi hoi phai dau tu chi phi 16n vao pin luu trit va dé dam bao nhu ciu cua phu tai
thi can phai déu tu cho chi phi nhién liéu chay may phat dién du phong diesel dé d& phong nhiing
truong hop PV khong phat du nang lugng can thiét cho phu tai (vao ban dém va cac ngay c6 thoi
tiet xauy).

3.3.2. Kich bdn S2 (PV + Ludi dién)

0 kich ban S2 nay, ham muyc tiéu 1a LCC va EMI la khi thai tir lvong dién nang mua tur ludi
dién qudc gia. Thir ty nang lugng dwoc wu tién sir dung 1a PV, néu nhu PV khong du cung cap
ning luong thi sir dung ning lugng dwoc mua tir ludi dién qudc gia. Trong kich ban nay, dé dam
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bao nhu cau cua phu tii cling nhu giam thiéu lwgng CO, dén mirc thap nhat, chi can phai dau tu
chi phi 16n vao h¢ thong PV. Khi chi phi vong doi cang cao thi gia tri phat thai EMI cang giam.
Gia tri thap nhat cua EMI 1a 43,78 tCO, v6i LCC 16n nhat 8.939 USD (Hinh 5). Gia tri cao nhat
cua EMI 1a 53,78 tCO, véi LCC nho nhat 8.558 USD.
54 I i |
IRY :
52- @ ®e o
e ®
o o°
e o
[ ]

L
(=]
T

EMI (1C0O2)
3
T
[ ]
[ ]
L ]
[ ]
®

.
=
1
®
[ ]
1

44 - ° .

42 Il ! 1
8550 8600 8650 8700 8750 8800 8850 8900 8950
LCC (USD)

Hinh 5. Bién Pareto ché do néi ludi khéng cé pin lwu triv & kich ban S2
3.3.3. Kich ban S3 (PV + Pin luu trit + Ludi dién)

41 T

*
40 ¢
¢
. M
Tl ¢ |
" oo
= ¢ ]
37
= ¢
36 - ’09: 1
" o0 :
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Hinh 6. Bién Pareto ché do néi ludi cé pin luu triv ¢ kich ban S3

O kich ban S3 nay, ham muc tiéu LCC va EMI tuong tu kich ban S2. Thir tu ning lugng duoc
vu tién sir dung 1a PV, néu PV khong du cung cap niang lugng thi st dung ning luong ¢ pin luu
trit va khi pin luu trit can kiét thi sir dung ning lwong duoc mua tir ludi dién qudc gia. Trong kich
ban nay, dé dam bao nhu ciu cua phu tai ciing nhu giam thiéu luong CO, dén muc thap nhat, doi
hoi phai dau tu chi phi 16n vao hé théng PV va pin luu triv. Khi chi phi vong doi cang cao thi gia
tri phat thai EMI cang giam. Gia tri thap nhat cua EMI 1a 34,21 tCO, véi LCC lén nhat 8.120
USD. Gi4 tri cao nhit cia EMI 1a 40,47 tCO, v&i LCC nhé nhat 7.990 USD (Hinh 6).

3.3.4. So sanh két qua cdc kich bdan mé phéng va hé thong thyec té

Bang 2 trinh bay két qua so sanh khi lugng khi thai EMI sinh ra thap nhat, (ng vdi chi phi
LCC cao nhat & cac kich ban S1, S2, S3, hé thong thuc e tai vi tri khdo sat va hé thong vai cong
suat tiéu thu tuong tu nhung dung dién tir ludi dién quoc gia. Hé thong thuc té & day la Cong ty
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TNHH San xuat Thuong mai Thai Trung - Chi nhdnh Can Tho da lap dat hé théng dién nang
lugng mat trot hoa ludi c6 pin luu trir ma khong ap dung phuong phap tinh toan t6i wu.

Khi so sanh giita S1, S2 va S3, S3 cho két qua téi uu nhét ca vé chi phi va luong khi thai so Vai
cac kich ban con lai. K1Ch ban S3 c6 EMI 1a 34,21 tCO, nho nhit trong ba kich ban. Xét vé tinh
kinh té, S3 tiét kiém 79.683 USD so véi kich ban S1 va tiét kiém 819 USD so véi kich ban S2.

So sanh vai hé thdng thuc té va hé thdng sir dung 100% dién ludi, S3 co lugng khi thai cao
hon 2,05 tCO, so véi hé thong lap dat thyc té. Tuy nhién, mirc chénh léch nay khong dang ké
vathdp hon dén 4,6 lan so vai hé théng st dung 100% dién ludi. LCC cua S3 thap hon hé thong
thyc té 1.802 USD va thap hon hé thdng sir dung 100% dién lui dén 2,7 lan.

Tur két qua trén cho thay, viéc phan tich t6i wu hoa hé théng PMT gitip nha dau tu lya chon
dugc phuong an tdi wu ca vé chi phi vong doi ciia hé thong va giam luong khi thai phat thai ra
mdi trudng, cu thé 1a kich ban S3. Bén canh viéc lya chon phuong an, tinh toan tdi wu con gitp
nha dau tu tinh toan duoc dung luong PV va dung lugng pin luu trit pht hop nhat cho hé thng
phu tai cua minh. , , ' ’

Bang 2. Ket qua so sanh cdc hé thong khi EMI thap nhat

Kich ban Kich ban Kich ban Hé thong Sir dung
s1 s2 s3 thuc té dién Iuoi
Dung luong PV (W,) 9.677 9.894 8.837 9.900 -
Dung lugng Pin (W) 1.913 ; 2.397 2.400 -
LCC (USD) 87.803 8.939 8.120 9.922 22.158
EMI (tCO,) 51,13 43,78 34,21 32,16 156,97

4. Két luan

Bai bdo di d& xuit mo hinh mé phong ning lwong va chién luoc didu khién cho cac hé thong
PMTNL c¢6 luu trir cho cac hd gia dinh. Két qua cho thidy, mo hinh di xac dinh hé théng
DMTNL c6 luu trir toi wu hon so v6i hé théng DMT doc lap va hé thong PMTNL khong luu trit
ca vé mat kinh té 13n lugng khi thai CO,. Bén canh dé nghién ctru c6 thé 1am tai lidu tham khao
cho cac nghién ciru khoa hoc ciing nhu ngudn tham khao cho cac khach hang ho gia dinh ¢6 nhu
cau str dung PMTNL c¢6 luu trit.

Loi cam on
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