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NGHIEN CUU TICH HOP HE THONG TICH TRU NANG LUONG
VAQ HE THONG DIEN DAQ PHU QUY

A STUDY ON THE INTEGRATION OF BATERY ENERGY STORAGE SYSTEM (BESS)
INTO THE ELECTRIC POWER SYSTEM OF PHU QUY ISLAND

TOM TAT

Thure tién van hanh hé théng dién trén huyén dao Phi Quy, tinh Binh Thuan
cho théy méc du dugc dau tu cong sudt dién gid twong d6i I6n so véi nhu cau phu
tai, toan bd hoat dong cing nhu tinh 6n dinh clia hé thdng dién van phu thude
phan I6n vao may phat diesel. Ty 1& tham nhép clia nang lvong tai tao vao hé
thdng tuong d6i thédp dan dén chi phi san xuét dién nang I6n. Bai bao nay thuc
hién thu thap di liéu hoat dong clia toan hé thong dién trén dao trong mot ndm
dong thoi tién hanh tinh toan md phong béng MATLAB nham nghién cttu tinh
kha thi clia viéc tich hop hé thong tich trit dién ndng (BESS) vao hé thdng dién
hién hitu cta huyén dao. Muc dich nghién ciu chinh cla bai bao la (1): Bua ra
mdt phuong phéap van hanh nhim st dung t6i da nang lrong sach tir ngudn tai
tao va (2): Tinh toan dinh lwgng tinh hiéu qua cta viéc tich hop hé thong BESS
vao ludi dién déo Pha Quy.

Tir khoa: BESS; i dién doc 1ap; hé thong dién lai; dién gio; dién mat troi.
ABSTRACT

The reality of operating the electric power system of Phu Quy island district,
Binh Thuan province shows that although the invested wind power is relatively
high compared to the load demand, operation and the stability of the system still
largely depend on diesel generators. Low penetration rate of renewable energy
into the system results in high electricity production costs. This paper acquires
operation data of the entire electric power system for one year and performs
simulation and calculations in MATLAB to study the feasibility of integrating a
battery energy storage system (BESS) to the Phu Quy's existing power system.
Objectives of this study are as (1): Introduce an operating method which can
harvest maximum clean energy from renewable sources and (2) implement a
quantitative calculation of the effectiveness of BESS integration into the Phu Quy
island’s grid

Keywords: BESS; isolated network; hybrid power system; wind energy; solar
energy.
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1. DAT VAN BE
DPGi v6i cac lwéi dién doc lap cé st dung cac ngudn
nang lvong tai tao, tinh khéng lién tuc va bién dong cla
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cac ngudn nang lvgng tai tao anh hwdng Ién dén dé 6n
dinh cdia toan hé théng [1-4]. D€ dam béao tinh 6n dinh, cac
hé théng dién nay thuwong chi cho phép mirc d6 tham nhap
cla nang lvgng tai tao & ty I& nhé. Phan Ién dién nang cung
cdp cho tai dwgc dam nhan béi cac may phat diesel. Trwéc
thuc té do, nhiéu nghién ciru da dugc thuc hién nham tang
ty 1é tham nhap va s dung téi vu hon cac ngudn nang
lvgng tai tao, gép phan gidm tiéu thu nhién liéu héa thach
va toi wu chi phi san xuat dién nang [2]. M6t sd nghién clu
tap trung vao xay dung céc thuat toan van hanh dong thoi
thiét 1ap mé hinh md phdng nham tang ty & s dung nang
lvgng tai tao nhwng van dam céc rang budc vé dién 4p tai
c&c n0t va tan so toan hé thong [3]. Cac gidi phap van hanh
nay nham muc dich tang loi nhuan ctia bén ban dién va
gidm chi phi véi bén mua dién [8]. M6t vai nghién clru khac
tap trung vao viéc (ng dung cac hé thdng tich trlr nang
luong bang &c quy (BESS) dé tich trit khi duw thira nang
lrgng tai tao va phat lai khi gian doan hoéc thiéu hut nang
lrgng tai tao so véi nhu ciu phu tai, dong thoi xay dung
thuan toan diéu khién, van hanh t6i wu mang dién co tich
hop BESS [7].

Cac md hinh vé dién gi6 dwoc néu trong [2, 3, 6] chira
st phu thudc vé cong suat gié & dau ra theo téc dd gid, hé
s6 hinh dang, méat do khi... trong dé téc dé gi6é duoc xem
nhu 12 mot bién ngau nhién duoc biéu dién bang phan bé
Weibull. Van dé diéu tan khi tich hgp BESS cling duoc dé
cap dén trong [14].

Hoat dong clia cac hé thdng dién doc lap hién nay &
Viét Nam cling phu thudc phan Ién vao may phat diesel.
Pién hinh, tai huyén dao Phi Quy - Binh Thuan, méc du
dwoc dau tv hé théng dién gié cong suat tvong déi I6n so
véi tai, nhung san lvgng dién gié tham nhap con thap. Nhu
cau nghién ctru va ap dung céc giai phap cai thién mic do
tham nhap nang lvgng tai tao trong diéu kién tai Viét Nam
tré thanh yéu cau cép thiét. Tuy nhién cé it nghién ctru chi
ra dinh lugng hiéu qua cla viéc tich hgp hé théng BESS vao
lwGi dién dao vai cac dir liéu cu thé. Do vay, nghién clru nay
dugc thuyc hién dé xac dinh dinh lvong tinh hiéu qua cla
viéc tinh hop BESS trong tredng hop cu thé lwdi dién dao
Phi Quy véi cac dac diém dién hinh ctia hé théng dién déc
lap c6 cac ngudn phat gié, mat troi va diesel. Muc dich
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nghién ctru chinh cda bai bao la (1): bua ra mot phuong
phap van hanh nham s dung t6i da nang luvgng sach tir
nguon tai tao va (2): Tinh toan dinh lvgng tinh hiéu qua cla
viéc tich hgp hé théng BESS vao Iwéi dién ddo Phu Quy:.

Trong bai bao nay, cac tac gia tién hanh thu thap dit liéu
van hanh thyc té dong thoi dua vao hé théng lvu trir dién
nang [5] va tinh toan md phéng hoat dong clia hé théng
nham t6i wu ty 1& thAm nhap cha nang lvong tai tao cho
lwgi dién doc lap trén huyén dao. Cac két qua tinh todn mé
phang khi st dung BESS dugc thuc hién trong mot ndm va
so sanh véi di¥ liéu van hanh thuc té€ khi chwa ap dung gii
phap nham xac dinh tinh kha thi clia phrong an. Bai bao
duoc cau tric nhu sau; Muc 2 trinh bay hién trang hé théng
dién trén ddo Phi Quy. Muc 3 trinh bay mé hinh hé théng
dién dé xuat tich hgp thém BESS. Phuwong phap van hanh
hé théng dién lai dwoc xay dwng tai muc 4. K&t qua mo
phéng va phan tich dwoc trinh bay trong muc 5. Mot s6 két
luan duoc dwa ra tai muc 6.

2. HE THONG BPIEN TREN BAO PHU QUY

Ngudn dién cung cap cho huyén dao Phi Quy hién nay
chu yéu tlr ngudn dién diesel va dién gié bao gém:;

- Ngubn diesel: cong suat thiét k€ 5SMW gom 6 may
phat Cummin 500kW va 2 may phat Perkin 1000kW. Nam
2018, nha may da duoc mé rong bd sung thém 5 may phat
dién diesel cong sudt 1000kW, nang tdng cong sudt dat clia
toan nha may [én 10 MW.

- Dién gio: tdng cong suat 6MW, gbm 3 turbine Vestas
vGi cong sudt mai turbine 1a 2MW.

Trudc ngay 01/7/2014, ngudn cap dién trén dao do nha
may diesel va nha may phong dién van hanh hén hop cung
cdp dién theo phuong thic van hanh 16 gio/ngay. Sau
ngay 01/7/2014, dién dwoc cung cdp 24/24. Ty |é phat dién
cla diesel va dién gi6 tuong ing la 65% va 35%. Khi toc do
gi6 thap hoac khi toc d6 gié qua cao kem theo gié giat,
may phat turbine gié bi tach khai lwéi, viéc cung cip dién
do may phat diesel dam nhan.

San luvgng dién trong hai nam 2017, 2018 duoc théng ké
trong bang 1. Nam 2018, c6ng suét phu tai P,,, = 3500kW,
P, = 1300kW.

Bang 1. Thdng ké san lugng dién nam 2017, 2018

S4n luong dién (kWh) Nam 2017 Nam 2018
Dién san xuét 16.174.129 18.299.095
+ Diesel 11.248.429 11.627.395
+ Dién gi6 4.925.700 6.671.700

Trong giai doan 2019-2029, dv bao t6c do tang trwéng
phu tai hang nam khoang 8-10%.

Vi yéu cau ddm bao cdp dién theo phwong thic van
hanh 24/24, hé thdng dién trén huyén ddo Phi Quy hién
nay luén phai duy tri phat dién diesel nham dao bao 6n
dinh lwéi, dy phong quay (spinning reserve), ddm bao
cép dién 6n dinh cho phu tai khi nguén nang lvgng gié
bién dong.
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3. MO HINH HE THONG DIEN LAI BIEN GIO - PIEN MAT
TROI - DIESEL - BESS

Trong giai doan t¢i, huyén dao Phu Quy khéi dong du
an nang lvgng mat troi voi cong sudt thiét ké 0,85MW,
dong thoi nghién ctu tich hop hé théng tich trir nang
lwvgng (BESS) v&i cong suat thiét ké 3MW va dung lvong
1,5MWh (hinh 1).

Wind — z
Turbine 01 ®
c
v
Wind —_—— Excess power
Turbine 02 —
Wind ——
Turbine 03
Solar —— DC/AC
Load
DEG
Power
BESS conversion
system

Hinh 1. So d6 khdi hé théng dién trén dao khi tich hop BESS va b sung dién
mat troi

Hé théng gdm 3 turbine gi6 v&i cong sudt mdi turbine
la 2MW, may phat diesel voi tdng cong suat 10MW, dién
mat troi 0,85MW va hé thong tich tri nang lvgng. BESS
duoc tich hop vao hé théng nham hap thu nang lvong tai
tao khi dv thira dong thoi xa nang lugng khi lugng nang
lvgng tai tao tao ra thap hon nhu cau phu tai. Bac trung
nay gop phan lam gidm anh hudng do tinh bién déng ctia
cac ngudn nang lvgng tai tao 1én hé thong dong thoi tang
mUrc d6 st dung nang lugng tai tao.

Nhttng wu diém khéc ctia BESS cling co6 thé dé cap dén
nhu cung cdp kha nang diéu tan, diéu &p, dv phong néng
thay thé vai trd dy phong quay clia may phat diesel [1].

3.1. M6 hinh turbine gio

T6c do gié duoc xem nhu mdt bién ngau nhién dugc gia
dinh tuan theo phan bé Weibull. Cong suét ra clia turbine
gi6 duoc xac dinh bdi biéu thic sau [2]:

0 V< cht—in
0,5.p.5.Cp- V3 Veyemin <V < Voom
Pw—max Vnom S V < cht—out
O V 2 cht—out

Tiém nang dién gi6é duogc xac dinh theo tlrng gio trong
mot ndm. SO liéu tiém nang gié dugc dwa vao md hinh
mo phong.

3.2. M6 hinh dién mat tr&i

DE mo ta cac module dién mat troi ¢é thé sir dung mo
hinh mot diode hodc mé hinh hai diode [15]. M& hinh 2
diode duwoc Iwa chon do c6 do chinh xac tot hon.

P(V) = (1)
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Hinh 2. M& hinh hai diode va mach dién trong duong Thevenin
Dong dién ra ctia mo hinh hai diode dwoc thé hién boi

biéu thic:
= oo (229) .
2
p () -1 - (5

1, e [
Trong dé:
Iy, I, 12 dong bao hoa nguoc clia diode 1 va diode 2
Vi, Vi, 12 thé nhiét (thermal voltage) clia cac diode
a,, 8, la cac hang s6 ly twdng clia cac diode
M@i cell dvoc mo ta bang mach twong duong Thevenin.
bién ap hé mach Vy, dwgc xac dinh béi:

Vin Vin
Vin = Rp| Ipn — L1 | €1V11 — 1) — I, | e®2V12 — 1) | (3)

Dong dién ngan mach I, dugc xac dinh béi:

IscRg IscRg
Rp| Iph—Isq| €@1VT1-1 |-Ig,| €32VT2-1

= 4)

s¢ Rp+Rg
Do d6 dién tré Thevenin:
Ry = - (5)

ISC
Vi hé cac tdm pin mat troi gdbm nhiéu cell, dién ap
Thevenin V,,,, va dién tré Thevenin Ry, Xac dinh béi:
Vthar = NSVth (6)

N
Rthar = N_SRth (7)
P
Trong d6, N, N, 12 s6 ltgng cell méc néi ti€p va song song.
3.3. M6 hinh BESS
Céac mo hinh toan mo ta ac quy duoc dé cap trong [16-
18]. Mach dién thay thé tvong dwong dwgc thé hién nhw
hinh 3.

R, (SOC)
7 B 1, bat

ch

(SOC)
A

iy

Vocy (SOC) Voar

Hinh 3. Mach dién thay thé trong dwong ctia mé hinh BESS

Céc gia tri dién ap hd mach Vg, va ndi tré ctia & quy
R™ thay d6i theo SOC va dugc tra theo dac tinh clia nha
san xudt [18]. Pién &p ra clha ac quy duoc xac dinh boi
biéu thirc:

Vbar = Vocv — Rit?attlbat 8)
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Trong dé:
Vocv = f1(S0C) 9)
Rint — {Rch = £,(S0C), charging 10)
bat ™ |R ;s = f3(SOC), discharging
SOC = SOC;y; — J 522 dt (11)
bat
v .
Nen = VocV—OI(;:tRch’ charging
n= Vocv—IbatRdis  g: . (12)
Nais = —————, discharging

Vocv

4. PHUONG PHAP VAN HANH HE THONG DIEN LA
4.1. Gia thiét dau vao

Qua trinh van hanh hé théng dién trén dao khi tich hop
BESS duoc tinh toan mé phéng bang phan mém MATLAB
véi cac so liéu:

¢ S0 lieu thdng ké gié tham nhap theo gio, ngay, thang,
nam

¢ S0 lieu thong ké gié tiem nang theo giv, ngay, thang,
nam

e S0 liéu cong suat phat hé thdng dién mat troi

¢ SO liéu vé phu tai tiéu thu clia huyén dao theo gio,
ngay, thang, nam

e Dac tinh cda BESS nhv DOD, c6ng suét va dung lvgng
BESS
4.2. Xay dung ham t6i vu

Muc tiéu clia nghién ctiu la téi vu lwvgng nang luvgng tai
tao tham nhap vao hé théng voi cac rang budc vé tinh 6n
dinh cltia hé théng dién, giam thiéu nang lvong tai tao du
thira phai xa thai. Ham muc tiéu dwoc thé hién nhu sau:

max(Z (P (O + Py (1))

Trong dé:

OT (gi0) las6 gio' trong mot ndm

P, 1a cong suét gi6 tham nhap vao hé thdng

P, la cong suat dién mat tréi tham nhap vao hé théng

Céac rang budc ddi véi ham muc tiéu:

1) Tai moi thoi diém, hé théng can ddm bao can bing
cdng suat, nghia la;

Pyi(t) + Psi(0) + Pdeg(t) + B () — R Ok P.(t) = 0 (14)

Véi: Py la cdng sudt ra clia BESS

P, la cong suat duv thira ciia hé théng

Quy wéc P, duong néu BESS xa nang lugng vao hé
théng, P, am néu BESS ti€én hanh qua trinh sac (nhan nang
lwvgng tir hé théng).

2) Ac quy cho phép x& dén SOC,,, = 20% va sac dén
SOC,..x = 100%

DOD < Epy — X2 B, (t) < E,

Trong d6, DOD la mic x& sau clia &c quy

E, la dung lvgng clia ac quy
Eyo la dung lugng clia &c quy & thoi diém ban dau

(13)

(15)

Vol. 56 - No. 1 (Feb 2020) e Journal of SCIENCE & TECHNOLOGY | 15



CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

3) COng suét phat clia may phat diesel ndm trong
pham vi

Pdegmin (t) < Pdeg(t) < Pdegmax(t)
5. KET QUA TINH TOAN MO PHONG

Két qua tinh todn mo6 phéng c6 duoc khi chay chuwong
trinh md phéng lién tuc trong mdt ndm véi cac so lieu
thong ké vé cong suat gi6 tiem nang, cong suat dién mat
troi, nhu cau phu tai theo tirng gio. Xét mot ngay dién hinh
v@i do thj phu tai nhu hinh 4.

(16)

Load demand (kW)

———\/\_/\

2500
2000
1500
1000

500

1 3 5 7 9 11 13 1517 19 21 23

Hinh 4. D9 thi phu tai ngay dién hinh
Treong hop chuwa st dung BESS, két qua hoat dong cuia
hé théng dién trong ngay duoc thé hién nhw hinh 5. Trong
nhi*ng gi& nhiéu gi6, cdng suét dién gié cho phép tham
nhap chi khoang 600kW. Phan Ién céng suat phat do
nguodn diesel tao ra (khoang 2000kW).
Load demand (kW)

7l f_‘_\_’_l—,j_’ J_I—/J —\_‘_\ﬂﬂ |
1500 : 4

0 20 25
o0 . V\(nd power (k\<V) :
400 - 1
200 - ]
0 . L . .
0 5 10 15 20 25

Diesel power (k
2000 T g T ,( \'N)‘

1500 -

1000 123 456 7 8 910111213141516 17 18 1920 2122 23 24
time (h)

Hinh 5. Bac tinh cong suét theo gio' khi chua sk dung BESS trong mét ngay
dién hinh

Khi st dung BESS vé6i phuong an van hanh dé xudt, két
qua van hanh theo git trong ngay dién hinh thu dwgc nhu
hinh 6. Cong sudt dién gié va mat troi cho phép tham nhap
vao hé théng gan nhv ddm bao nhu cau céng suat cla tai.
Hé théng lvu trl nang lwgng thé hién rd vai tro hap thu
nang lvong tai tao trong nhitng git nhiéu gié, nang, dong
thoi xa nang lvgng cap cho tai khi cdng suét tai I6n hon
téng cong sudt cac ngudn nang lweng tai tao, giam sw phu
thubc vao dién diesel.
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Load demand (kW)

1500 = . .

BBz

0 5 20 25
Wnd power (kW)
3000f | ]
2500 i 1
2000 1
1500 ! 9
0 5 20 25
Solar ower kW
500 2 (kW) T
4001
300
2001
o f ;‘—\_ll |
0 20 25

Dlesel power (kW)

T
100 H
L

0 15 20 25
BESS power (kW)

500F i
oF
-500

-1000 L L

0 15 20 25
soc (kWh)

1500 —  IPFE o B 3 S ey RS ESorts o] S et KSR PR PR GRS F i ma
EP |
600k == e chorhet ERin . e EE Eh e n e PR R TR e T R S T B
12 3 4 5 6 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24
time (h)

Hinh 6. Dc tinh ¢ong suat theo gid khi sir dung BESS trong mdt ngay dién hinh

Do cbng suat dat ctia dién gid6 rat Ién so véi cong suat dat
cla dién mat troi nén bién déng clia cong suat gié l1én hé
thong cé anh huéng I6n. Hinh 7 va 8 mo ta hé théng tich
hop BESS tvong (rng trong ngay nhiéu gié va ngay it gio.

Trong ngay nhiéu gié (hinh 7), néng lvgng tai tao dd cung
cap cho tai ddng thoi sac day ac quy (SOC & mic 100%).

Load demand (kW)
2500 T T T
2000 ‘_r\"_’—_\_‘_”_,_’“‘_’_‘—_‘_\_\j |
1500 ! : ; ;
0 5 10 15 20 25
Wind power (kW)
6000F T T T I
40001 _l 1
Juus o] j . .
0 5 10 15 20 25
Solar power (kW)
500- T T T 3
a00f f _‘_\_\_\1 1
300+ 1
200 1
1001 1
5 . L : L
0 5 10 15 20 25

3 Diesel power (kW)

1 L 1
0 5 10 15 20 25

. BESS power (kW)
0 - -
4 . . . .
0 5 10 15 20 25
SOC (kWh)

b L0 oy v s v P s o o e P I 3 P S EEASP) S B R e e P e s R

1500 -

R G IR R N b R S g e R S R e i B e R
123 456 7 8 9 101112 131415161718192021 222324
time (h)

Hinh 7. Dac tinh cong suét theo git khi st dung BESS trong ngay nhiéu gid
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Trong ngay it gi6 (hinh 8), mac du céng suat dién mat
troi cao nhat I1én téi 500kW, phan Ién dién nang cap cho tai

Bang 3. San lrgng dién gi6 va mdt troi thAm nhap va sén lvgng dién diesel
theo thang khi s dung BESS

duoc cung cép tir may phat diesel. SOC clia ac quy ¢ muc Thang | T6ngsanlugng dién giovamattroi | San lugng dién
gi6i han dudi. tham nhap (kWh) diesel (kWh)
‘ Losd emnd |K) ‘ 1 1151316 107586
25001 ﬁ 1 2 1092745 144072
e 5 10 15 20 25 3 1252369 194953
- Wind power (kW) 4 1322004 256055
5 1459040 328792
05 L = = = % 6 1398536 87301
50 , Solar power (kW) , 7 1327144 170751
0t ﬁ _i‘—\_\ﬁ ] 8 1563129 30029
ot - - - = b 9 1274064 260168
R Dilesel power (kYV) 10 1287488 345359
2500} 11 1315717 118822
e —ﬁjﬁ - - - > 12 1370083 97367
1 BESS power (kW) Téng 15.813.635 (88%) 2.141.255 (12%)
ok Hinh 9 thé hién d6 thi lugng ndng lwong tai tao tham
. : - - . - nhap vao hé théng theo cac thang trong nam trwéc va sau

vvvvvvv

12 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24
time (h)

Hinh 8. Dac tinh cong sudt theo git khi st dung BESS trong ngay it gio

Xét trong mot nam, bang 2 thé hién két qua tinh toan
lvgng nang lvgng tai tao tham nhap trong nam khi chua st
dung giai phap tich tri* nang lwgng. Ty & tham nhap cla
dién gio 12 37,4%.

Bang 2. San lwvgng dién gi6 thAm nhap va sén lvong dién diesel theo thang
khi chva st dung BESS

Thang | San lvgng dién gid tham nhap San lugng dién diesel
(kwh) (kwh)
1 796934 461968
2 757455 479362
3 729520 717802
4 638328 939731
5 77813 1710019
6 374481 1111356
7 677497 820398
8 583820 1009338
9 264758 1269474
10 148405 1484442
1 754073 680466
12 917915 549535
Tong 6.720.999 (37,4%) 11.233.891 (62,6%)

Khi str dung BESS, san lvgng ndng lwgng tai tao va diesel
duwoc xac dinh nhu trong bang 3. Ty Ié tham nhap clia cac
nguoén nang lugng sach vao hé théng la 88%.
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khi s dung BESS. Hé théng lvu trir nang lvgng lam tang
dang ké lvgng ndng lvgng tai tao tham nhap vao hé théng.
Tinh tong c& nam lvgng nang lvgng tai tao tang tlr mikc
6.720.999kWh 1én 15.813.635kWh, ttrc la tang khoang 2,3 lan.

Renewable energy injected
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Hinh 9. So sanh san Ivgng néng luong tai tao tham nhap vao hé thong trudc
va sau khi st dung BESS

DEG generation
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Hinh 10. So snh san lugng phét dién diesel trdc va sau khi st dung BESS

Két qua tinh toan san lvgng dién diesel cho cac thang
trong nam (hinh 10) cho thady phuwong an van hanh cé BESS
gilp gidm luvong dién diesel tr mic 11.233.891kWh vé
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2.141.255kWh, ttc la chi con khodng 20%. Phwong an st
dung BESS gilp tiét kiem dang ké lugng diesel, qua do
gidm chi phi phat dién dong thoi giam phat sinh khi thai.

6. KET LUAN

Bai bao thuc hién thu thap s6 liéu van hanh hé théng
dién doc lap clia huyén dao Phi Quy va nghién ctru, tinh
toan, mod phoéng tinh kha thi cla viéc tich hgp hé théng tich
trlr nang lvgng (BESS) v&i muc tiéu tang mrc dd tham nhap
clia nang lvgng tai tao vao hé théng, toi thi€u cong suat
phat cling nhv lvgng tiéu thu diesel.

Viéc tich hgp BESS vao hé thdng dién hién hitu cho thay
giai phap hiéu qua nham khéc phuc tinh khéng lién tuc va
bién dong cla cac ngudn nang lvgng tai tao, lam giam khi
thai nha kinh, tan dung téi vu nang lvgng gié, mat troi. Day
cling la muc dich chinh cda nghién ciiu.

Cac kich ban tinh todn mé phéng dva trén sé liéu van
hanh thuc té va duoc viét trén phan mém MatLab nham
dua ra lia chon pht hgp nhét cho hé thong.

Nghién ctru ngay cling dua ra két qua tinh toan dinh
lueng nhdm muc dich so sanh tinh hiéu qua khi tich hop
BESS v&i phuong an khéng st dung BESS.

Viéc tich hop hé théng BESS, ngoai muc tiéu dugc dé
cap dén trong nghién ctru, con cé vai tro tham gia vao viéc
diéu tan, diéu &4p dong thoi két hop véi cac may phat diesel
nham du phong quay (spinning reserve). Nhitng khia canh
d6 can duoc lam rd trong nhitng nghién ctru tiép theo.
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