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Tom tat - Microgrid dugc xem la gidi phap dé tich hop cac nguén néng
lwong phan tan vao lwéi dién hién nay. Tuy nhién, cac ngudn nang
lwong tai tao co cong suét dau ra bién dbi phu thudc vao diéu kién thoi
iét va moi truring gy kho khan trong viéc on dinh tan sb va dién ap cla
hé thong Microgrid déc lap. Do vay, trong Microgrid can phal c6 mét
nguon co kha nang diéu do dap (*ng nhanh véi cac thay dbi ctia ngudn
tai tao d& &n dinh hé théng. Hé théng lwu trik 4 mét nguon dap tng yéu
cAu dap rng nhanh va cé kha nang diéu do. Do vy, bai bao tap trung
phan tich, md hinh héa va danh gla vai tro clia hé thdng luu trir trong
4n dinh tan s6 Microgrid doc lap, va céc két qua dwoc md phéng trén
phan mém Matlab/Simulink.

Tir khéa - Microgrid; hé thdng lwu trir ndng lwong; Pin; Siéu tu
dién; Nang lwgng tai tao

1. Pat vin dé

Viét Nam c6 tiém nang rat 16n dé phat trién cac ngudn
nang luong tai tao nhw nang luong mat troi, nang luong gio
[1]. Tuy nhién, sy tham nhép ngay cang tang cta cac nguon
nang luong tai tao s& anh huong dén 6n dinh, do tin ciy va
chét lwong dién nang cua ludi dién [2-3]. Microgrid 1a mot
cdu trac ludi dang duge quan tim nghién ctru dé nang cao
kha ning tich hop va tdi uu van hanh cta cac ngudn ning
lugng tai tao [4-5].

Microgrid 1a ludi dién bao gdm: C4c ngudn ning luong
phan tan (DER- Distributed Energy Resource), ngudn
Microturbine (may phat dién Diesel, nha may nhiét dién
cong suit nho), hé thong luu trir (ESS — Energy Storage
System), tai linh hoat va cac phan tir nay c6 thé diéu khién
duoc [6]-[8]. Nho c6 kha nang didu khién, Microgrid c6 thé
van hanh & ché d6 két néi ludi, hodc doc lap, co thé linh hoat
chuyén ddi giita hai ché d6 khi c6 yéu cau. So véi cac hé
thong dién truyén thong, Microgrid khi hoat dong doc lap co
quén tinh h¢ thong thép, cac DER sir dung nang lugng tai tao
6 cong suét dau ra bién dong, ngau nhién va gian doan nén
gdy kho khin trong viéc diéu khién va can bang cong suit
trong hé thong. Thach thirc dat ra dbi véi Microgrid doc lap
d6 1a phai dam bao cong suat giita ngudn va phu tai ludn can
bang khi ¢6 su thay déi cong sudt dé on dinh tan sb va dién
ap, cting nhu ¢6 kha ning twong thich cao do vdy can phai
¢6 mot ngudn ¢6 kha ning didu d6 va dap img nhanh [9].

Trong Microgrid, hé théng luu trir va ngudn
Microturbine dugc xem 1a ngudn c6 kha ning diéu d¢ tham
gia vao viée diéu khién cén biang cong suét, 6n dinh tin sb
hé théng [10-11]. Hé thdng luu trlt c6 khd nang dap ung
nhanh giap giam thiéu cac van d& dao dong va gian doan
cua cac ngudn nang luong tai tao nhiam 6n dinh dién ap va
tn so, cai thién chét luong dién nang din dén tang kha
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nang thim nhdp ciia DER [12]. Chi phi dau tu cua cac hé
thong luu trir cao doi hoi phai lap md hinh chinh xéac va
tinh toan dung lwong luu trir tdi wu cua ESS [13]. Viéc xay
dyng mot md hinh luu trit nang lugng can xem xét ca hai
khia canh kinh té va k§y thuat cua hé théng thuc té [14-15].

Céc nghién ctru trude day danh gia hé thdng luu trix chi
gdm Pin hodc Siéu tu dién [10-12]. Bai b4o tién hanh md
hinh héa hé théng Microgrid doc 1ap, nghién ctru va tinh
toan hé thong luu trit nang lugng bao gdm ca Siéu ty dién
va Pin. Pdng thoi danh gia duoc vai tro cua hé thdng luu
trlr lai (HESS — Hybrid Energy Storage System) trong viéc
6n dinh tan s cua hé théng Microgrid doc lap ddi voi su
thay d6i ctia d6 thi phu tai ciing nhu 13 sy bién thién cua
céc ngudn nang luong tai tao (mat troi, gio, ...).

2. CAu triac Microgrid doc 1ap
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Hinh 1. Cdu triic Microgrid déc lip

Trong bai bao nay, cAu trac Microgrid doc 1ap bao gém
cac nguén phan tan: Nang luong tai tao (mat troi, gid), may
phét Diesel va hé théng luu trit (Pin, Siéu tu dién), duoc
két ndi chung vao thanh cai AC cung cép cho tai nhu Hinh
1. Trong m6 hinh, gia thiét cdc nguon phén tan dugc diéu
khién phat cong suat cyc dai (Maximum Power Point —
MPP) va theo dudong cong suat phét cho trude. Phy tai ciia
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hé thong ciing gia thiét thay dbi toi da 10% so véi gi tri
ban dau va theo duong déc tinh tai cho trudc. Khi co6 su
thay doi ctia nguon va téi thi cac nguon c6 kha nang diéu
do s& dugc di€u khién dé dap umg vdi sy thay doi nay dé
on dinh tan so Microgrid.

Gia thiét Microgrid doc lap co cac thong s6 dinh mirc
va tai thoi diém ban dau nhu trong Bang 1.

Bing 1. Théng s6 hé thong Microgrid tai thoi diém ban dau

Pai lugng Pinh mire Thoi diém ban diu
Py 400 kW 100 kW
Py 200 kW 100 kw
Poad 1,8 MW 1,26 MW
Piiesel 2 MW 1,06 MW
fue 50 Hz 50 Hz

2.1. Phwong phdp diéu khién cong sudt dwa theo d¢ déc

Trong Microgrid doc lap, véi su tham nhap cao cua
nang luong tai tao thi hé thong ludn co su blen dong ngau
nhién vé cong suit nén viée diéu 6n dinh tan s6 1a mot van
dé kho khian. Do d6, can c6 phuong phap diéu khlen dé
phan bd cong suat chinh xac tuc thoi gitra cac ngu0n co
kha ning diéu do trong cap diéu khién so cdp nham dap
g kip thoi sy bién dong dé on dinh tan sé.

Phuong phap phan bé cong suat duya trén dudng dic tinh
nhu Hinh 2 con goi 1a phuong phap dua theo &6 dc (Droop
Method), duoc thé hién [16-18] qua phuong trinh sau:

f=1f,-K, AP 1)

Trong do, K la hé sé dic trung cho cac dudng dic tinh

do dbc (P-f). AP la d¢ 1éch cong sudt tac dung can thay
d6i cuia cac ngudn.

Hé thong Microgrid 1a sy phdi hop giita cac ngudn c6
kha ning diéu do 1a may phat Diesel va HESS dé giit 6n
dinh Microgrid khi c6 su thay d6i cong suét ctia phu tai va
céc ngudn phan tan.

Khi coéng suét cua ngudn nho hon phy tai din dén tan
sO cuia hé thong giam so véi tan s6 dinh mirc, lac nay cong
suét ciia may phat Diesel va HESS (hoat dong & trang thai
xa AP, >0) dong thoi duge didu chinh ting theo dic

tinh P-f dé can bing v6i phu tai va ngudn phat.
f (Hz)

May phat diesel
Hé théng luu trir nang lugng

QR

A —— >
APIu‘uer‘ APdieseI P (W)
2P luutrlr_max
Nap Xa
Hinh 2. Bdc tinh dé doc P-f
Ngugc lai, khi cong sut cua ngu@)n 16n hon cong suét

ctia phy tai din dén tan sé ctia h¢ thong tang so voi tﬁq s0
dinh muc ltc nay cong suat ciia may phat Diesel va h¢ thong
luu trir (hoat dong & trang thai nap AP, <0) dugc didu
chinh giam P theo déc tinh P-f dé can bang véi phu tai.
2.2. M6 hinh déng hoc ciia Microgrid

’Dé phén tich danh gia chinh x4c cdc dac tinh cua h¢
thong Microgrid doc 1ap, tien hanh xay dung md hinh dong
hoc cua Microgrid. Dau tién, md hinh dong hoc cua nguon
phan tan dugc the hién bang cac ham truyen xét véi cac dao
dong nho quanh diém can bang. Sau do, ket hop nhitng mo
hinh ham truyén tao thanh mé hinh dong hoc cua hé thong
Microgrid [19-20].
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Hinh 3. M6 hinh ddp timg tan s6 ciia Microgrid dgc ldp

Mot mé hinh dap ung tan sb trong Microgrid dugc thé
hién nhu Hinh 3. Dya vao d6, cdc ngudn phéan tan trong
Microgrid dugc moé phong bang mdt ham truyén don gian
theo [21] co dang phuong trinh nhu sau:

G(s) = @

Ts+1
V6i, T lahang sb thoi gian dic trung cho timg ngudn ning
luong.

_ Trong h¢ thong Microgrid, Qé dam bao su 6n dinh tan
s0 h¢ thong, cong suat ra phai bang v6i nhu cau phuy tai va
ton hao phat sinh trong ludi. Van dé mat can bang cong
sudt duge co thé duoc giai quyet bang hai yéu t0: Dong
nang cung cap boi mdy phat dong bo - dac trung boi hé so
quén tinh H ctia hé thong, va anh hudng cua tan s6 dén tai
- dic trung boi hé s6 damping D, . Qua d6, mbi lién hé
giita d0 léch tan s6 Af va do chénh léch cong suét cia
ngudn vatai AP phu thudc vao hang s6 quan tinh hé thong
dugc the hién thong qua phuong trinh:

M@ hinh tin hiéu nhé caa Microgrid duoc biéu dién nhu sau:
D,
daf _ 1 .p DB u 3)
dad 2H 2H
Trong d6:
AP = AP, + AR, + AR,

luutru

+AP,

diesel

Ptai (4)
Af 13 @6 léch tan sé cua Microgrid.

AF)PV' AP APdleseI' qutru Va AF)tal |él’l luort la dé

chénh léch céng §uat tac dung cua PV, tua-bin gi6, may
phét Diesel, hé thong luu tri va tai.
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AP

luutru

c6 thé 16n hon hodc hoac nhé hon 0 tly thudc
VAo trang théi xa hay nap cua hé thong luu trit.
Ap dung bién d6i Laplace phuong trinh (3), ta dugc:

M) 1 -
AP(s) 2H.s+ D.i

tai

Tt phuong trinh (6), m6 hinh dong hoc ctia Microgrid
theo [19] dugc don gian héa nhu ¢ Hinh 4:

APyur(S) Quaén tinh va
APy(s) tu diéu chinh
+
+
+ LI 1 Afus(s)
AP giesel(S) ® 2Hs + Dy
—/‘ +
APlai(s)

APp\(s)
Hinh 4. Md hinh déng hoc ciia Microgrid
Duwa vao md hinh dong hoc cia Microgrid thé hi¢n trén
Hinh 4, ta phan tich dugc dnh hudng cua cac nguon nang
lugng nhu: nguodn nang lugng tai tao va hé thong luu trit lai
(HESS) @én sy thay doi cua tan sé trong Microgrid.

3. H¢ thong lvu trir ning lwong
3.1. Céc hinh thirc lwu trit ning lwong phé bién

Cé hai hinh thirc Iuu trit nang lugng pho bién trong
Microgrid la Pin va Siéu tu dién. Vi cdng suit dau ra cua
cac nguon nang luong tai tao thay dbi lién tyc dan dén tinh
trang sac/ xa lién tuc cho hé thong luu trit, do d6 siéu tu
duge su dung cung voi Ein dé dap ng nhanh chéng cac
thay doi ciing nhu tang tudi tho cho Pin. Béi vi Siéu ty dién
€6 mét do nang lugng thap hon Pin nhung véi mat d6 cong
suat cao va kha nang dap tng nhanh nén rat hiru ich trong
viéc ho trg cho Pin (thoi gian dap Gmg chim) nhimg luc he
thdng can huy dong cong suat nhanh chong hay su dao
dong nhanh cia cac ngudn nang luong tai tao do diéu kién
tw nhién ciing nhu thay doi nhanh ciia phu tai tiéu thy. Dé
danh gia vai tro ctia hé thong luu trit lai, bai bao tap trung
md hlnh hoa Siéu tu dién, Pin vd mé phong, danh gia 6n
dinh tan sd cua Microgrid doc 1ap khi c6 va khong cé hé
thong luu trir.
3.2. Luu trir sir dung Siéu tu dién
3.2.1. M6 hinh Siéu tu dién
~Co nhiéu md hinh mach tuong duwong cho mét siéu tu.
O trong bai bdo, nhém tac gia nghién cau md hinh siéu tu
o dién [22]. Bao gom, hai nhanh song song RC, dugc mac
nhu trong Hinh 5 [23-24]. Ngoai dién dung Csc cua siéu t,
mﬁ hinh nay con tinh dén hién tugng tu xa duoc thé hién
bang cac dién tro tuong duong Rssc Va Rpsc.

Dya vao md hinh ¢ Hinh 5 ta c6, cac phuong trinh ddng
hoc ctia Siéu tu dién theo tai liéu [25] nhu sau:

dVeee . 1 1

-Vcsc +— -isc (7)
psC Csc

dt R

Vsc :Vcsc + RSSC'iSC (8)

Trong d6, V. Va iy lan luot 1a dién ap va dong dién
cua mo hinh siéu tu dién.

Isc

Vese
Vsc

Hinh 5. M6 hinh siéu tu ¢é dién
3.2.2. Tinh toan Siéu tu dién cho hé thong
Viéc tinh todn dung lugng cﬁa‘Siéu tu dién duoc xét
trong trudng hop cong suat cua ngudn nang luong phén tan
va tai thay d6i lon nhat trong khoang thoi gian khao sat.
Viéc tinh toan chinh xac dugc dung lugng Siéu tu dién giup
toi uu hoa bai toan ve kinh té ctia hé¢ thong [26].

2AE
Coec = < 9)
VSC max _VSC min
Trong d6:
Voemax» Veemin 12 cac gia tri gioi han dién 4p hoat dong

an toan cua Siéu tu dién. Vai dién ap dinh mirc cua Siéu tu
dién la Vg, =600V thi:

=50%Vq,,,, =300(V)
=97,5%V,,,, =585(V)

C min

V,

SC max

AE,, 1a d6 1éch nang lugng gitta 2 trang thai trong
khoang thoi gian t.

AE, =P,
P, duocldy bing 20% tong cong suat clia ngudn ning
= 20%.600 =120(kW)

t 12 tong thoi gian dap tmg xét trong truong hop ngudn
ning lugng tai tao thay doi 16n nhat. Gia sir t = 12,5(s).

Tu phuong trinh (9) suy ra duge Co. =11,89F .

_Siéu tu dién dang nghién ctru la loai BMODO165 P048.
Mic 13 cells ndi tiép voi nhau ta duge bang thong so sau:

lugng tai tao. P,

Bing 2. Théng s6 Siéu tu dién

1 cell Hé thong
bién dung siéu tu (Csc) 165,1 F 12,69 F
bién tré ni tiép (Rec) 6,3 mQ 81,9 mQ
bién tré song song (Rpsc) 86,625 Q 1126,1Q
bién ap ngo ra SC (Vsc) 48 V 624V

3.3. Lwu triv sir dung Pin
3.3.1. M6 hinh mét cell Pin

Cell Pin dugc nghién ctiu la TCL PL-383562 Li-ion
batteries, 4,0-V, 850-mAh [27].

Mach md hinh bao gém mot nguon ap DC, mét chudi
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dign tré mac ndi tiép va 2 mach RC méc song song véi
nhau dugc thé hién nhu Hinh 6. Nguén ap DC duoc thé
hién boi dién ap ho mach V., dién tré R dac trung cho
ndi tr&, va cac mach song song RC (R,C,vaR,C,) theo
[28] md ta dap g trong thoi gian ngan cua dién ap dugc
dic trung boi V. SOC% (State of Charge) thé hién trang

thai sac cua Pin. Trong m6 hinh nay, cac thong s tinh toan
dua vao SOCg ban dau va dong dién sac/ xa cua Pin.

Cong thuc tinh SOC(%) [12]:

SOC = SOC, j i) 4 (10)
° Cap

V6i, SOC, (%) la gia tri ban dAu cua trang thai sac ctia Pin.

i(t) (A) la dong sac vao Pin. Cap(Ah) la tong dung luong

cua Pin.

3.3.2. Két nai cdc cells Pin trong hé thong

Trong thuc té, duI}g luong cua mot cell Pin la qua nho
S0 v(;i hé th@ng dién can cung cap. Do vay, can mot phuong
an dé co thé két noi cac cells Pin lai vai nhau [28].

Vsoc n.Rs/m n.R;/m n.R,/m
'
E‘[] §T. E Z m.Cy/n m.C,/n
3 o = 8
- z
L™
—

Hinh 6. So d6 twong dwong cua Mach dién gém
m nhanh song song va n cells mac noi tiep

Khi cac cells Pin duoc ndi véi nhau (¢ day bao gdm m
nhanh song song va N cells méc néi tiép) thi cac dai luong
dic trung trong mo hinh tuong duong ciing thay di [29].
Pdng thoi cong sudt va dién 4p du ra cua hé théng Pin dat
dugc yéu cau cia hé thong.

3.3.3. Tinh todn dung lwong Pin cho hé thong

Viéc tinh toan kich thudc dung lugng ciia Pin dap tng
cho hé thdng c6 thé ¢6 2 phuong an dé tinh toan véi yéu
cu hé théng Pin duy tri dugc tinh 6n dinh tan s6 cua lu6i
trong vong 1h.

Cach thir nhét 1 dya vao ning lugng san xuit ctia cac
ngudn ning lugng tai tao dang khao sat. Dung lugng Pln
phai chira ugce tinh tir 1,5 -2 lan lugng dién duoc san xuat
trong 1 gio cla nguon nang luong tai tao.

Cach thu hai 1a tuy thudc vao tai st dung, ta tinh toan
dung luong Pin dya trén yéu cau sir dung ctia phu tai. Theo
d6 ma gia thanh cling tang cao.

Trong bai bo ta sir dung ngudn ning luong tai tao két
hop v&i may phat dién Diesel nén néu tinh toan dua theo
phu tai s& ton kinh phi rat 16n. Chung ta tinh toan véi
Pin d4ap tng cho ngudn ning lwong tai tao 1a ning luong
gi6 200kW va nang luong mat troi 400kW. X¢ét trong
truong hop xau nhat c6 thé xay ra la Pin duy tri trong vong
1h v6i nang luong gi6 va nang lugng mat troi mat hét
cong suét.

Phuong trinh tinh toan cta dung lwong Pin nhu sau:

1 5 max tmax

n
Trong d6, C,,, 1 dung lugng cua h¢ théng Pin. P, .t

C (11)

batt

lﬂén luot 1a cong suét 16n nhét va thoi gian dap ing dam bao
on dinh h¢ thong Pin.

n 1a hi¢u sult sac/xa cua hé théng Pin. B4i voi Pin
Lithium ion thi hé s6 7=0,8.

Xet trong hé thong khao sat, ta tinh duoc dung luong
cta h¢ thong Pin sé la:

600.1
Co =15 ——
batt 0.8

=1125(kWh)

Cell Pin dugc nghién ctru 1a TCL PL-383562 Li-ion
batteries, 4,0:V, QSO-mAh. Tru(’rg hét1 dé co thé ("Iua dién ap
cho bo chuyén d6i1 DC/DC 2 chi€u day cong suat 1én thanh
cai DC thi ta chon dién ap dau ra cta hé thong Pin la 600.

S cells Pin méc ndi tiép:

- \\:—; -2 = 150(cells)
S6 nhanh méc song song:
L _ 1125 5006 (nhanh)
V..Cap, 600.0,85
Bing 3. Théng s6 Pin

S6 nhanh song song (m) 2206
Sé cells Pin méc néi tiép (n) 150
Dung lugng hé thdng Pin (Cap) 1875 Ah
Dién ap ngd ra cia hé thong Pin (Viatt) 600 V
Gia tri SOC ban dau ( SOC,) 50%

4. M6 phéng danh gia tac dung ciia hé thong luu triv

Bai bdo md phong, danh gia vai tro ctia hé luu trir trong
Microgrid dgc lap, do vy gid thiét cho dd thi phu tai va
ngudn nang luong tai tao thay d6i nhu kich ban trong
Hinh 7. Phan tich 6n dinh tan s6 ciia Microgrid doc 1ap véi
2 kich ban: c6 hé thdng luu trit va khong c6 hé théng
luu trir.

L L L L L
0 10 20 30 40 50 60 70 80 90 100
Thai gian (5)

Hinh 7. Kich ban cong sudt gio, cong sudt mdt tréi Va
do thi phu tai
Ban diu cong sudt cia ning lugng gié va mit troi la
100kW. Tai gidy thtr 30, cong suat gio6 dat cuc dai la 200kW.
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Tai gidy thir 40, cong sudt mat troi dat cuc dai 1a 400kW.

Yéu cu cta phuy tai ban dau la 1,26MW. Pén gidy thu
50, yéu cau cua phy tai ting 5% lén 1,35MW. Gidy thir 70
thi yéu cau cua phu tai giam 10% xuong con 1,17MW.
4.1. Truwong hop Khdng cé hé thong lwu triv

Tir Hinh 8 nhan thay, khi phu tai va ngudn ning lugng
tai tao thay doi thi sau mot thoi gian h¢ thong méi dap ung
can bang cong suat dan dén tan sO mat on dinh, c6 do vot
16 vuot quéa gidi han cho phép (50 + 0,2 Hz). Nhu vy, khi
khong c6 hé thdng Iuu trit thi Microgrid sé mat 6n dinh,
giam chat luong dién nang.

0 10 20 30 40 50 0 70 80 90 100
Thoi gian (5)

Hinh 8. Céng sudt va tan s6 ciia hé thong Microgrid khi
khong co luu triv
4.2. Trwong hop C6 hé théng lwu triv
M0 phong véi kich ban c6 hé thong luu trir thi dap ung
cong suat va tan so hé théng nhu Hinh 9, Hinh 10 1a dap
ung cong suat cua may phat Diesel va hé thong luu trir.

o
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Hinh 9. Cong sudt va tan s6 ciia hé thong Microgrid khi
o luu trir
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Hinh 10. Ddp iing cong sudt ciia Pin, Siéu tu dién va
may phat Diesel
Viéc tich hop hé théng luu trir lai Pin — Si€u tu dién
gitp hé thong dap ung nhanh sy thay d6i cong suat cua do

thi phu tai ciing nhu 14 cac ngudn nang lugng tai tao. Siéu
tu dién dap tng tirc thoi sy thay doi cong suat ctia hé thong.
Sau d6, Pin va may phat Diesel dap tmg duoc sy thay doi
cong suét thi Siéu tu dién s& khong tac dong nita.

Tai thoi diém gidy thir 30, 40 va 50, khi c6 su thay ddi
clia phy tai va nguon nang lugng tai tao thi may phat Diesel
va hé thong luu trit s& dugc diéu khién dép Gmg cong suét
dua theo duong dic tinh d6 déc P-f. Hinh 10 cho ta thay,
khi c6 cac thay ddi cong suat dot ngot trong hé thong thi
Iwu trit van huy dong dwoc cong suit dap tng kip thoi, dam
bao tan s khong bi dao dong vot 16 qua gidi han cho phép.
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Hinh 11. So sdnh ddp tmg cong sudt giita Pin va Siéu tu dién
Tir Hinh 11, ta thdy dugc su khéac biét giita thoi gian
dép ung cda Pin va Siéu tu djén. T}‘I do, vigf:c st dur}g h§
thong luu trir lai (HESS) la can thiét, giap 6n dinh tan so
hé thong va dam bao chat lugng dién nang.

5. Két luan

Bai bdo da dé xuat hé thong luu trir két hop Pin va Siéu
tu dién trong Microgrid doc 1ap. Tir két qua mé phong cho
thiy, su két hop Pin va Siéu tu dién tao thanh mot hé thong
lvu trltr voi mat do nang lugng va mat do cong suét cao.
Siéu ty dién dwoc xem nhu 13 hé théng luu trir dép Gng
nhanh su thay d6i cong suét tirc thoi, trong khi d6 Pin véi
kha nang Iuu trit dai han, dung dé duy tri cong suat.

Bai bao chi ra vai tro ciia hé thong luu trit lai Pin — Siéu
tu dién trong viéc on dinh tin s hé théng Microgrid doc
lap & mirc diéu khién so cép.

Microgird ¢ ciu triic phtrc tap, ¢6 nhiéu yéu té bat
dinh, phi tuyén va nhiéu dau vao ra. Nhung trong hé thong
luu trit, cac vong dleu khién dong dién, dién ap st dung
bo diéu khién truyen thong Pl nén chat lugng diéu khién
chua dam bao din dén tan s Microgrid c6 d6 vot 16 va
thoi gian qué d9 con 16n. Do vay, hudng nghién cuu trong
tuong lai 1a sir dung bo diéu khién nang cao cho hé thong
lwu trir dé dap tng dugc tan sb caa Microgrid. Bén canh
d6, d& xuat cac thuat toan quan ly ning lugng cho h¢
théng luu trit mot cach hiéu qua, gitp nang cao tudi tho
ctia hé thong luu trir.

Lo1i cdm on: Nghién ctru nay dugc tai tro bdi B Gido duc
va Pao tao dudi de tai nghién ctru khoa hoc so B2019-
DNA-13.
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