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Toém tét - Bai bao trinh bay mét phwong phap mai thiét ké toi wu mét
hé théng hybrid gém n&ng Iwong mét trovi (Photovoltaic -PV) két hop vai
bo div trlr (battery energy storage system-BESS) va Diesel. Phuong
phap téi wu duoc str dung la t&i wu co rang bugc. Trong do, ham muc
tiéu dwoc xac dinh 14 tdng chi phi nho nhét clia hé théng (annual cost of
the system ACS) ma dap rng day dd céng suét cho tai trong mot ndm,
ddng thori stv dung t4i da cong suat phat raclia hé théng nang lwgng mat
trdi thda man didu kién van hanh, on dinh va an toan clia hé théng. Gia
tri t6i wu dung lwong clia BESS, sb Iwong cac ban pin mét tréi va cong
sut cuc dai clia hé théng ning lwgng mét trdi sé dwoc xac dinh thong
qua két qua mé phéng va tinh toan béng phan mém MATLAB.

Tw khéa - hé théng nang Iu:gng’ mét tr&i; bd dw trlr nang lwong;
Diesel; chi phi hang nam; thiét ké toi wu.

1. bit van dé

Ngay nay, v6i sy nong 1én cua khi hiu toan cu gay ra
boi hiéu ung nha kinh cung véi san lugng cta nhién liéu
hoa thach ngay cang gidm va gia thanh ngay cang tang, viéc
st dyng nang lugng thay thé, tai tao dugc xem 1a mot giai
phap duoc sir dung rong rdi ¢ cac nude trén thé gidi. Bén
canh do, voi nhitng ving sau vung xa hodc hai dédo, nhiing
noi ludi dién ciia hé thong khong thé cung cap day du, thi
viée sir dung ning luong tai tao két hop véi Diesel 1a mot
trong nhitng giai phap thiét thyc nhat. H¢ thong nang lugng
mit troi két hop v6i bo luu trir va Diesel dang duoc nghién
clru va ing dung & nhidu noi trén thé gidi. Trong hé thong
nay, néu dién nang dugc phat ra boi hé théng mat troi
khong du dé cung cip cho phu tai thi san luong dién thiéu
hut s€ dugc cung cép boi diesel. Nguoc lai, néu luong dién
nang dugc tao ra boi hé théng mat trdi 16n hon gia tri yéu
cau cuia phu tai thi lugng dién ning thira s& dugc tich lity
trong bo du trit dé sir dung trong thdi diém phu hop.

Téi uu vé thiét ké cho mot hé théng nang lugng mat troi
két hop vdi bo du trit va Diesel da dwoc nghién ctru trong
thoi gian gan day. Trong do, 2 van d& déng quan tam la tdi
wu dung lugng cua cac phan tir va téi wu hoat dong ctia hé
thong. Dé giai quyét dugc cac van dé nay, 2 phuong phap
t6i wu dwoc st dung trong [1] 1a phuong phap lip va
phuong phap tri tu¢ nhan tao. Trong [2], ap dung giai thuat
gen dé toi wu dung lugng cua hé thong PV-diesel-BESS.
Ham muyc tiéu 1a xac dinh ti wu s lugng cac panel PV,
pin va dung luong cua diesel. Ngoai ra trong [3], giai thuét
gen ciing dugce sur dung dé t6i wu céu tric va van hanh cho
hé thong PV/diesel. Pau tién, cac cAu trac tdi wu cua hé
thdng dwoc chi ra. Sau do, tdi wu hé van hanh hé théng véi
cAu tric da duoc xac dinh & phﬁn trude. Ham muc tiéu la
min gi4 thanh cua hé théng. Trong [4], tac gia di dua ra
mdt phuong phéap téi wu da muc tiéu cho mot hé théng co
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1ap mit troi-gio-diesel két hop voi bo duy trit bing phuong
phap Multi-objective evolution algorithm (MOEAs). Ham
muc tiéu la gia thanh nang lugng trung binh va lugng phat
thai CO,. Thém vao d6, mot phuong phap MOEAs va thuat
toan gen dugc sir dung dé tim min cia tong gia thanh,
lugng phat thai CO, va phu tai chua dap tng.

Trong [5], tac gia st dung phuong phap lap dé tinh tbi
uu thiét ké cho mot hé thong hybrid nang lugng gi6é va mat
troi (HPWS) v6i bo du trir. Két qua 1a tim ra gia tri toi wu
vé kich thudc cua hé thong dé dap tmg cho phu tai va phan
tich nhitng anh hudng cua cac yéu td khac nhau dén kich
thude cua hé thong. Mot giai phap téi uu bang phwong phép
1ap khac duoc dé cap trong [6], [7]. Trong do, dung luong
cua hé thong HPWS duoc tinh toan t6i wu, dam bao dugc
nhitng yéu cau vé kinh t& va ki thuat ciing nhu vé tinh 6n
dinh ciia hé thong. Trong [8], tac gid dua ra mot phuong
phap lap dé t6i vu dung lwong cua cac thanh phéan cua hé
théng HPWSS két hop vai bo du trit.

Trong bai bao nay, thiét ké t6i wu cho mot hé théng
nang lugng mat troi Kkét hop voi diesel va bo du trit dugc
gidi thi€¢u. Trong g6, tac gia st dung phuong phap lap dé
tim t6i wu ctia h¢ thong trén voi ham muyc tidu 1a chi tiéu
hang nim cta hé théng (annual cost of system- ACS) va
thoa man cac dleu kién vé ti s0 sir dung nang luong mat
troi, ti sO cong suét thira trong hé théng va cac rang bugce
vé diéu kién van hanh ciing nhu gi6i han vé dung luong
ctia cac thanh phan trong hé théng. Qua trinh tinh toan thiét
ké t6i uu hé théng dugc thyc hién qua 2 budc. Piu tién,
chiing ta tim dugc nhiing thiét ké ctia hé thong ma dam bao
diéu kién dap tmg du cho yéu ciu cua phuy tai va dam bao
cac rang budc k¥ thut. Sau do, nhitng thiét ké nay dwoc
danh gia dwa vao ham chi tiéu hang nam va céc rang budc
khac dé tim ra thiét ké t6i wu. Két qua dat duoc s& danh gia
tinh hi€u qua cua phuong phap dua ra.
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2. CAu tric ciia hé théng
Trong phan nay, mot hé thong hybrid PV-Diesel-BESS
duogc thé hién trong Hinh 1.

< |DC -
Bodxtrr [*™ >
AC
Nguon »DC > AC P Phu tai
Mat troi AC
BUS
Diesel >

Hinh 1. Hé théng hybrid PV-Diesel-BESS
2.1. Nguédn mdt troi (PV)

Trong ph:;“m nay, cong suat ra clia nguon ning lwong mat
tr(‘Yj duoc biéu dién 1a hém cﬁg dién tich, birc xa va hiéu
suat ciia n6. Cong thirc biéu dien nhu sau:

Ppv(t)=n.Ap.Npv.E(t) (D

Trong d6:

n: hiéu suht chuyén ddi nang luong (%);
A,: dién tich ciia mdi tAm pin;

Npv: s6 luong tAm pin mit troi;

E(t): cuong dd buc xa cia mat troi.

Trong bai bao nay, cac tam PV duoc sur dung 12 loai
Photowatt PW230-235 (235W). Céc cudng do birc xa mat
troi cua ngay mua heé va mua dong duoc hién thi trong Hinh
2 (dir liéu dugc thu thdp & vung Alpes-Phap vao ngay
10/1/2014 va ngay 10/7/2014).
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Hinh 2. Burc xa mdt troi trong mot ngay mua he
va mot ngay mua dong

2.2. May phat Diesel

May phat dién diesel duoc st dung dé cung clp cho phu
tai trong truong hop khi téng dién ning dugc cung cip boi
nguén nang luong mat troi PV va bo du trir BESS khong
du dé cung cap cho tai. May phat dién Diesel duoc khoi
dong dé dap ung nhu cau phu tai va s& tu dong cit khoi luei
khi ngudn ning lugng mit troi PV va Bess du dé cap cho
phu tai. May phat dién diesel khong nén dugc vén hanh khi
cong sudt can phat dudi mirc cong suét toi thiéu ma nha san
Xuét khuyen nghi. May phat dién diesel dugc hoat dong
theo diéu kién bién nhu sau:

Ppmin < Pp(t) < Pomax (2)
Trong bai béo nay, cong suit toi da/ téi thiéu cua may
phat dién diesel dugc dua ra:
0.3 Pr va Ppmax = P “4)
Trong d6, Pr 1a cong suat dinh muc cia diesel.
2.3. Bo div triv (BESS)
Trang thai nap/xa cua bé dir trir phy thudc vao chién

PDmin =

lwoc van hanh cua hé thdng. BESS s€ duoc nap khi tong
ngudn tir PV 16n hon tai. Nguoc lai, néu tong ngudn PV la
khong du thi BESS s& dwoc xa dé cung cip cho tai.

Trang thai nap/xa cua BESS dugc tinh nhu sau:
soc= 0

Cref (4)

Trong do:

C(t) va Crer: Dung luong BESS tai thoi diém t va dung
lugng tham chiéu.

Trang thai nap xa SOC (t) dugc danh gia t?éng gia tri
SOC thoi diém trudce do (t-1) va lugng cong sudt thém vao
hay bét di trong khoang thoi gian tur t-At dén t. Trang thai
nap xa vao thoi gian dugc tinh theo cong thuc:

SOC(t):SOC (t- 1 )+ Ppy ()+ Pyiesel (D-PL (1) At (5)

ref

Trong do:

At: mot khoang thoi gian don vi: At=1 (1 giod).

Ham rang budc lién quan SOC dugc thé hién:

SOCmin < SOC(t) < SOChnax (6)

2.4. Phuy tii

Trong bai bdo, tac gia sir dung déc tinh phy tai ngay cua
mot ngay mua heé va mua dong nhu trong Hinh 3 (s0 li¢u
phu tai cua vung Alpes-Phap ngay 10/1/2014 va ngay
10/7/2014)
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Hinh 3. Cong sudt ciia phy tdi trong mgt ngay mita hé
va mot ngay mua dong

3. Téi wu thiét ké hé thong ning lwgng mit troi cé két luoi
3.1. Ham muc tiéu

Ham muyc tiéu 1a ham chi phi hang nim cta hé thong
(ACS) véi mong muon lu(ygg khi thétri CO; dén muc nho
nhat. Ham chi phi nay bao gom cdc von dau tu ban dau va
chi phi hoat dong trong sudt thoi gian ciia dy an. Trong bai
b4o nay, tudi tho cua cac thiét bi trong hé thong dugc coi
1a nhu nhau, ngoai trir b dir trir nang lwong BESS (vi no
s€ dugc thay the trong thoi gian du an).

Céc chi phi hang nam cta hé thong bao gdm:

- Chi phi ldp dat hé théng PV, inverter, BESS va Diesel;

- Chi phi thay thé thiét bi trong sudt thoi gian van hanh;

- Chi phi bao tri h¢ théng nang luong mat troi, hé théng
dy trit nang luong;

- Chi phi tiéu thu nhién liéu cho diesel trong sut thoi
gian van hanh;

- Chi phi van hanh va bao tri may phat dién Diesel.

Chi phi hang ndm cua hé théng (annual cost of system -
ACS) bao gom céac von dau tu quy doi hang nam (annual
capital cost - ACC), chi phi bdo dudng hang ndm (annual
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operation maintenance - AOM), chi phi thay thé hang nim
(annual replacement cost - ARC), chi phi nhién liéu hang nam
cua diesel (annual fuel cost - AFC) va chi phi khi thai hang
nam (annual emission cost - AEC). ACS dugc tinh nhu sau:

ACS = ACC+AOM+ARC+AFC+AEC (7

- Chi phi v6n hang nim cta h¢ thong PV, BESS va

inverter dugc tinh theo cong thic sau:

ACC = Ceqp. CRF(1,y) (8)
Trong d6:

CRF: h¢ s6 thu hdi vén

L+
(1+)Y-1
Ceap: gid thanh von dau tu (US $);
y: thoi gian du an;

CRF =

)

i: 13i suét thyc hang nam.
Lai suat thyc hang ndm c6 thé duoc tinh nhu sau:

it
ot (10)

i": 1ai suat cho vay (%);
f: ty 1¢ lam phat hang ndm (%).
- Chi phi van hanh hang nam:

AOM = Coyt =2 (11
A: d0 tin cay cia cac thanh phﬁn.
- Chi phi thay thé hang nam:
ARC = Crep.SFF (i,Yrep) (12)

Trong d6:

Crep: chi phi thay thé ctia hé thong dur trit;

SFF: hé s von dau tu chim (quy hoan trai), c6 thé
duoc tinh nhu sau:

SFF _(1+1)y - (13)
- Chi phi nhién li¢u hang nam cua diesel:
AFC= C; T¥00F(t) (14)

Trong d6:
CF: chi phi cho mdi it nhién lidu;
F (t): Cong suat tiéu thy theo gid cua diesel.

F(t) = (0.246.Pp(t) + 0.08415. Pr)

Trong do: Pp (t) 1a cong suét cua diesel tai thoi diém t.

- Céc chi phi khi thai hang nam (phat thai CO,):

E;EcPpa(t
AEC= 28760#130() (15)
Trong do:
Ef: ham phat thai (kg/kWh);
Eer: hé sb chi phi phat thai ($/tan).
3.2. Ham rang bujc

* Pidu kién rang budc vé sb lwong va dung luong:

- S6 lugng tAm pin mit troi PV (Nev): S6 luong pin mét
troi PV dugce gidi han tir 0 dén s6 luong 16n nhat cua cac
tam pin PV can thiét twong ung voi hé thong cac te}m pin
PV hoat dong doc 1ap c6 thé dap ing du cho nhu cau phy
tai. Vi vay, so lugng Npy phai thda dieu kién sau:

EL—n &)
0<Npy< =
0. W.Gid

(16)

gi0 ning/ngay
Trong do:
n: hiéu sut ton hao chuyén dbi;
W: cong suit dau ra ki vong cta PV;
Gio ndng/ngay: S6 gid ning trung binh mdi ngay.

- Dung lugng BESS (Cv): Dung luong cua BESS (kWh)

dugc tinh bang phuong trinh nhu sau:
:EL_ngéy.D
DOD.n,, a7

D:sb ngay BESS vén hanh ddc lap;

DOD: d6 sau phong dién %.

Cong suét cia BESS dugc gi6i han tir 0 (khong dung
BESS) ,dén gia tri §ao cho BESS vén hanh dgc 1ap ciling
cung cap du nhu céu phu tai trong 5 ngay. Gia tri nay co
nghia la trong suot thoi gian nay, BESS du ning lugng dé
cung cép du nhu ciu ctia phy tai ma khong ¢6 PV va Diesel.
Do vay, dung lugng BESS phai théa diéu kién sau:

0<Cp, < _SEL_“g"aY (18)
DOD.n,

- Cong sudt dinh murc cua diesel (Pr):

Cong suat dinh mirc ciia may phat dién diesel dwoc gidi
han tir 0 (khong c6 may phat diesel) dén gia tri ma diesel
c6 thé dap tmg cong sudt dinh cta phu tai yéu cau:

0<Pr=<PL _peak

* Rang budc trong van hanh

(19)

Céc rang budc trong van hanh dugc tom tat nhu sau:

PL(t) = PPV(t) + PB(t) + PDiesel(t) (20)
SOChin< SOC(t) < SOCrnax (21)
PBminS PB(t) < PBmax (22)

Céc rang budc 20, 21, 22 ¢ thé duoc thé hién qua mét
chién lugc van hanh vé1 muc tiéu:

+ Su dung tdi da cong Suét tir nguén mat troi;

+ Han ché sir dung méay phét Diesel;

+ Giam t6i da luong phat thai COs.

Chién Iuoc van hanh duoc thé hién nhu sau:

* Pev(t)>PL(t):

BESS s& duoc nap t6i gié trj bang gi4 tri nho nhat ctia 2
gi6i han day cta bd du trir BESS (v6i luong cong suat APg.
h=(Cimax-Cg(t))/At) va cong suat thira (Ppy(t) —PL(t))

PB(t) = min (va(t) —PL('[), APB_Ch)

* Pev(t)>PL(t):

Cong suat ngudn dugc cung cip boi Diesel va bo pin:

(23)

- Néu cong sudt thiéu (do nang leong tir mdt troi khong
du dé cap cho phu tai) (Pay(t) = P1(t)-Ppy(1)) it hon so vdi
cong suat toi thiéu cua diesel (Ppmin).

+Néu nang luong con lai cua BESS (APs_ais(t) = (Ca(t)-
Camin)/At) du d€ cung cap cho Pgir (t), BESS s& xa dé cung
cap cho phu tai va Diesel dugc dung hoat dong.

Pyia(t)=Pr(t)-Ppv(t)-Ps(t) (24)

+Néu Pair(t) > APg_dis(t), Diesel s€ hoat dong & Ppmin va
BESS sé& dugc nap vai gia tri nhu sau:
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Pg(t) = Pair(t)-Ppmin (25)

- Néu Pt (t) > Ppmin, €O 3 truong hop xay ra nhu sau:

+ Néu Py (1) < APg_gis (t), BESS s& cung cép cho phu
tai mot lugng (Pair (t)) va Diesel s€ ngung lam viéc.

+ Néu Pt (t)> Ppmin + APg_gis (t), BESS s€ cung cép cho
pl}u tai mot luong (APBTQHS (t)) va Diesel s& hoat dong, cung
cap mot lugng cong suat:

Pp(t) = Pair (t)- AP _dis (t) (26)

+ Néu APy ais (1) <Pait (1) < Pomin + AP i (1), Diesel s&
hoat ddng v6i cong suat Ppmin va BESS s€ x4 véi gia tri:

PB(t) = Pbmin - def(t) (27)

* Cac diéu kién rang budc khac

DPé st dung tdi da loi ich nang luqr}g tai tao mang lai, ti
1€ nang luong tai tao va ty 1¢ cong suat du thira dugc xem
xét trong qua trinh toi uu.

- Ti 1¢ st dung nang lugng tai tao (Renewable energy
fractions-FR)

Ti 1€ str dung nang lugng tai tao duoc dinh nghia 1a ty
s gitra ning luong tai tao va tong ning lwong ctia hé thong.

— ERg — Esolar (28)
ERg*Ediesel  EsolartEdiesel

Trorng do0< FR <1,néu FRIO,’cé nghia 1a phu tai dugc
cung cap dién chi bang Diesel va néu FR=1 nghia 1a phu tai
duogc cung cap hoan toan boi nguon nang lugng tai tao.

FRdesign S FR S 1 (29)

- Ti 1€ nang luong du thira (Excess energy ratio-EER):
Ty 1¢ nang luong du thira la ti s6 gilta ndng lugng thira
(hi€u s0 cua nang luong tai tao voi gia tri yéu cau cua phu
tai) va tong nang lugng cla cac ngudn trong hé thong.

ESXCCSS ESXCCSS

EER= = (30)
EREEDiesel  EsolartEDiesel

Ty 1€ nang lugng du thira phai nho hon gia tri thiét ké.

0<EER< EERdesign (3 1)

4. Két qua tinh toan va md phéng

Mot chuong trinh dya trén phan mém MATLAB dugc
xdy dung dé tinh toan thiét ké t6i wu hé thong hybrid gdm
nang lugng mat troi diesel va bd dit trii. Céc dir liéu vé bl
xa cia mat troi va thong s6 cua phu tai dugc thé hién & cac
Hinh 2, 3 va cac thong s6 vé kinh t& dugc thé trén Bang 1
(cac dir liéu duogce ldy tir ving Alpes-Phap). Ti 1¢ su dung
ning luong ti tao (FRuesign) trén téng cac ngudn cung cép
dugc dat & mic 0,5 va 0,25 twong tng cho ngay mua he va
ngay mua dong. Ty 1€ nang luong du thura (EERdes,gn) trong
tat ca cac ngay dugc chon 1a 0,01. Cac tAm pin mit tryi PV
duogc sir dung la loai Photowatt PW230-235 (235W).

Thiét ké t8i uu cua hé théng nang luong mat troi Kkét
hop véi BESS va Diesel cung véi so sanh khi chi dung
Diesel dugc thé hién trong Bang 2. Hé thong tdi uu bao
gdm 440 tdm pin mat troi loai PW230-235 (cong suat phat
cuc dai ctia hé théng nang lugng mat troi 14 103.4kW), bo
du trit BESS c6 dung lugng 495kWh va cong suét dinh
muc cua Diesel 1a S0kW. Dya vao bang chiing ta cling nhan
thdy ring tong chi phi trong mot nim dugc xac dinh la
53.296 ($US) dbi voi hé thong hybrid, trong khi d6 néu chi
str dung Diesel thi gia tri nay 1a 71.060 ($US), do vay tir

déy ching ta ciing c6 thé két luan ring vé& mit kinh té hé
thong hybrid gdm ning lugng mit troi diesel két hop véi
b6 dit trit kinh té hon (gi dién trung binh ndm 0,19$US so
v6i 0,24 $US). Ngoai ra, vdi viée st dung hé théng hybrid
thi luong khi thai CO» phat ra hang nam 1a it hon, 1a 34,8
tan, trong khi d6 néu chi sir dung Diesel thi gia trj nay la
100,6 tin

Bing 1. Dit liéu vé kinh té

Thoi gian du an (ndm) 20
Lai suit i (%) 3
Ty 1& lam phat (%) 1,6
Gia thanh diesel (US $ / kW) 500
Gia thanh cua panel PV (US $/ W) 0,92
Gia thanh cta bo duy trit (US $ / kWh) 200
Gi4 thanh cua bién tAn (US $ / kW) 1000
Gia thanh nhién liéu (Cf) (US $ /1) 0,7
Chi phi phat thai (US $ / tAn) 55

Bing 2. Két qua tinh todn

He¢ thdng hdn hop |Chi c6 Diesel

Cong suét cyc dai PV (kW) 103.05 (440x235 -
Dung luong BESS (kWh) 495
Cong suét dinh muc diesel (kW) 50 50
SOCmin / SOCmax (%) 20/90 -
Dién nang phu tai hang nam 286853.5 286853.5
Khi thai CO; hang nam (tan) 34.8 100.6
Téng chi phi 1 nim (US$) 53.296 71.060
Gia dién trung binh (US$/kW) 0.19 0.24

Phan bd cong sudt cua hé thong hybrid PV-Diesel-
BESS va phu tai trong mft ngay mua hé va ngay mua dong
dugc thé hién trong ung trong Hinh 4, 5. Chiing ta ciing c6
thé thiy ring, phu tai luén dugc cip day du va khong co tai
nao bi sa thai khi str dung hé théng duogc thiét ké t6i vu. Tur
Hinh 4, trong nhung gid dau tién cia ngay, phu tai dugc
cung ce‘ip boi bd dit trit; sau d6, khi nang lwgng mat troi du,
n6 s& cung cap cho tai va cong suét thira s& dwoc nap cho
b6 du trit. Va cudi cung, phu tai dugc cép béi bo du trit
BESS trong cudi ngay va chuan bi cho ngay tdi.
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Hinh 4. Phan b6 céng sudt t6i 1eu trong mot ngay hé
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Hinh 5. Phdn bé céng sudt t6i wu trong mot ngay dong

Trong khi do, tir Hinh 5 chung ta nhdn thdy trong mot
ngay mua dong khi thoi lugng c6 ning it hay cong suit phat
ra tir hé théng ning lwong mit troi khong cao, ddng thoi bd
dir trir da dugc s dung hét trong ngay trudc nén trong
khoang thoi gian ban dau cua ngdy, Diesel hoat dong cép
nang luong cho phu tai. Tuy nhién, bd du trir cling dugc
nap trong 4 gio tr 10am - 2pm khi nang lugng mat troi lon
va xa 3pm - 5pm, trong khi d6 Diesel cling s€ ngirng hoat
dong trong 4 gid tir 12pm - 4pm khi phy tai nhan dién tir
ngudn mit troi va b du trir. Dén cudi ngdy, phu tai s& nhan
dién tir Diesel khi da dung hét nang luong tir BESS.
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Hinh 6. Trang thai nap xa cua bo du trir
trong mot ngay mua hé va mot ngay mua dong
Trang thai hoat dong nap xa cua bo du trit dugc thé hién
13 trong Hinh 6. Ching ta co thé nhan thiy rang gia tri SOC
lu6n nam trong gidi han cho phép, do vay b du trir duoc diéu
khién va van hanh t5t s& gitip tang tudi tho hoat dong ctia no.

5. Két luan

Bai bao di trinh bay mot phuwong phéap dé tinh toan thiét
ké t6i uu hé thong hybrid gdom ning lugng mit troi, Diesel
va b dy trit. Phuong phap tbi wru co rang budc duge sir
dung va xay dung trén phan mém Matlab dé tim ra dung
lugng tdi wu cua bo du trix, b lugong pin mat troi cling nhu
cong suat cuc dai 16n nhét cua hé thong nang luong mat
troi. Két qua mo phong phén bb cong suit ciia hé thong
trong mot ngay ciing thé hién dugc hé thong véan hanh 6n
dinh, an toan, tan dung dugc ti da cong Suat tir nguon tai
tao va han ché su dung Diesel, giam lugng khi thai CO,
dang ké. Két qua dat dugc da ching to rang sir dung mot
hé thong hybrid 1a kinh té, hi¢u qua va giam khi thai CO,
cho méi truong hon so voi viéc chi dung Diesel. Tu day,
dé xuat mot giai phap sir dung nang lugng tai tao cho cac
vung sau, vung xa va hai dao ciua Viét Nam.
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