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TOM TAT

Céc bo nghich luu trong Microgrid dugc két néi song song nham nang cao hiéu suat, tang kha
nang truyén tai, dé dang sura chita va bao tri. Khi Microgrid dang hoat dong ¢ ché do doc lap, cac bo
nghich luu phai dugc diéu khién dé chia sé nang luong cua Chung theo ty 1€ dinh muec, diéu nay nham
on dinh tan s6 va dién ap trong Microgrid. Phuong phap droop diéu khién cong suat cho cac bo nghich
lwu méc song song 1a mét trong nhirng phuong phép chia s¢ cong suit phd bién nhat hién nay, mot sé
nghién ciru di trinh bay cac phuong phap didu khién droop truyén thong va cai tién. Tuy nhién, muc
dich cua cac nghién cuu la chia s¢ cong suit cho céc nghich lwu ma khong c6 muc dich lam giam do
Iéch dién ap va tan s dé nang cao chat lugng dién nang. Bai nay trinh bay phuong phap diéu chinh dién
&p va tan sb dya trén logic mo véi muc dich giam thiéu d9 lech dién ap va tan s6 nham nang cao chét
lwong dién ning trong Microgrid. Bo didu khién nay bao gom mot Droop két hop véi logic mo dé diéu
khién su thay doi d6 doc ciia duong dac tinh cong suat khi tai thay doi, nhd d6 co thé diéu chinh dwoc
do léch dién &p va tan sb. Bo diéu khién nay bao gém bo diéu khién droop két hop vai logic mo. Két
qua md phong s& chiing minh tinh hiéu qua cta phuong phéap dé xuat.

Tur khoa: Diéu khién droop, chia sé cong suat, didu khién ludi dién siéu nho, bo nghich luu song song,
logic mo.

1. PAT VAN PE

Microgrid bao gdm mét hé théng cac ngudn phat dién phan tan (DG), sir dung cac ngudn ning
lwong téi tao nhu nang lugng mit trdd, ning lwong gié va luu trit. Tuy nhién, c4c nguon ning lugng tai
tao nay khong thé truc tiép tao ra dién ap xoay chiéu 3 pha nén can st dung cac bo nghich luu dé tao ra
dién &p xoay chiéu 3 pha. Ludi dién siéu nho c6 thé truyén tai lugng dién nang 16n hoac két néi nhiéu
may phat dién véi ludi dién, cac bo nghich luu can dwoc két ndi va van hanh song song. Mot ly do nira
1a c&c bo nghich Tuu hoat dong song song s& tao thanh mot hé thong dy phong, nang cao do tin cay cua
hé thong va tao su linh hoat, chung cho phép déng hodc ngit cac ngudn dién 1én ludi mot cach dé dang
[1]. Khi 6, mdi bo nghich luu phai dam bao phén chia tai theo ding cong suat dinh mirc caa ching. Vé
mit ly thuyét, néu dién ap dau ra caia mdi bd nghich lru c6 cing bién do, tin sé va géc pha thi dong tai
s& dwoc phan bd déu trén céac pha [2-4].

Dua trén dic tinh cong suat ciia nguon, cac nghién ciru trude day da dwa ra mo hinh toan hoc cua
bo diéu khién droop, diéu khién viéc chia sé cong suét gitra cac bo nghich luu hoat dong song song. Mdi
guan hg giira cong suat thuc va cong suat phan khang duoc thé hien qua cac hé s6 goc [1-3]. Vi vay, cac
nha nghién ciru da dya vao hé s goc dé thuc hién chia sé cong suét giira cac by nghich luu song song.
Tuy nhién, cac nghién ctu trude day thuong cb dinh cac hé sé goc nay [1-6] nén khi tham sé tai thay
dbi, cac bo diéu khién droop nay s& lam cho tan s6 va dién 4p dau ra caa bién tan bj sai léch nhiéu hon
S0 Véi gié tri dinh muc.

Mot s6 nghién clru da trinh bay cac phuong phap droop truyén théng va cai tién [1-9]. Tuy nhién,
muc dich cua cac nghién ctu la chia s¢ cong suét cho cac bo nghich Iuu ma khong c6 muyc dich giam
d6 léch dién &p va tan sd dé nang cao chat lugng dién nang Bo dleu khién phan chia cong suét trong [7,
8] cling dya trén phuong phap diéu khién droop dién &p va tan s6, bo diéu khién nay co thé diéu khlen
thich ung theo cac tham s tai thay doi. Tuy nhién, by diéu khién nay phu thugc rat nhiéu vao tham sé
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tro khang cua duong day. Mot s6 nghién ctru da trinh bay cac phuong phap droop truyén thong va cai
tién [10-15]. Tuy nhién, muc dich ctia nghién ctru 1a chia sé céng suat cho cac bd nghich luu ma khong
c6 muyc dich giam do léch dién &p va tan sé dé nang cao chat lugng dién nang.

Vi véy, bai béo nay thiét ké bo didu khién droop két hop logic md nham khéc phuc nhuge diém cua
céc bo diéu khién droop trude day. Bo didu khién droop- logic mo sé tu dong diéu chinh hé s6 goc cua cac
duodng dac tinh cdng suét khi tai thay d6i. Do do, bo didu khién ndy thich tng véi viéc thay doi cac tham
s tai, nho d6, né giam thiéu do léch tan sb va dién ap, tir do cai thién chat lugng dién nang trong ludi dién
siéu nho. Céu tric ciia mot ludi dién siéu nho doc lap bao gdm céc bo nghich luu hoat dong song song
duoc thé hién trong Hinh 1.
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Hinh 2. So @ khéi cua b diéu khién d& xuit cho mot bo nghich Iuu trong microgrid doc 1ap

O ché do doc lap, ludi dién siéu nho phai c6 kha ning tu on dinh dién &p va tan s6 trong céc diéu
ki¢n tai thay doi theo thoi gian thyc. H¢ thong dieu khien de xuat bao gom: bo dicu khien bén ngoai la
bo diéu khién cdng suat droop- logic mo dé diéu khién viéc chia sé cong suat cho cac bo nghich luu, b
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diéu khién bén trong la bo dieu khién dong dién va dién 4p dé diéu khién dong dién va dién ap ¢ du ra
cta bd nghich Iwu. M6 hinh b diéu khién dé xuat dugc hién thi trong Hinh 2.

2. BO PIEU KHIEN PE XUAT

Bo diéu khién duoc dé xuit bao gdm céc khéi sau:

2.1. Phwong phap droop truyén théng

Hinh 3. So d6 twong dwong ctia bo nghich Tuu két ndi voi tai

Theo Hinh 3, cdng suit tac dung va phan khéng do bo nghich Iuu cung cap duoc tinh nhu sau:

P=———|[R(V-V 8)+XV ind 1
R2+X2[ ( pCCCOSd) pccsing] (1)

=———|-RV ind+X(V-V 1) 2

Q v +X2[ pccSind+X(V-Vpeccosd)] (2)

Khi géc & nho va X>>R, phuong trinh (1) va (2) duoc viét lai nhu sau:
s XP )

" VVeee
XQ
V'VPCCE p— (4)

\%
Biéu thuc (3) va (4) cho thay rang tan s phu thudc vao cong suat tac dung P va do léch dién ap
phu thugc vao cong suat phan khang Q. Tir biéu thic (3) va (4), ching ta c6 thé két luan rang dién &p
dugc didu khién boi Q va tan sé 1a do P diéu khién. Do dé, dic tinh droop P/fva Q/V duoc sir dung theo
biéu thirc (5), (6) va dugc trinh bay nhu Hinh 4.

f

fmax
Vmax
fo
Vo
fmin
Vmin

> P >0
Hinh 4. (a) Dic tinh P/£, (b) Dac tinh Q/V
=fy-m,,(P-Py) (5)
V:VO'mq(Q'Qo) (6)
Hé s d6 déc mp va mq dugc chon theo d¢ léch dién &p va tan sé cho phép so véi dinh mic [7]:
m, = fo = fmin m. = Vo = Vinin 7

Pmax_PO ' q_Qmax_QO
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Trong d6: PO, QO la cong suét tac dung vf:l phan khang dinh mac cua b6 nghich luu; P, Q 1a cac
gid tri cdng suat tac dung va phan khang thuc t€ ma b nghich luu cung cap cho tai.

Theo phuong trinh (5) va (6) ta thay:

{'; - j‘fg chi c6 duge khi {3~ 50

Khi cong suit tac dung cua tai ting P>P0 thi f<fO va khi cdng suat tac dung cua tai giam P<PO thi
>f0. Khi cong suat phan khéng cua tai ting Q>Q0 thi V<VO0 va khi cong suit phan khéng cua tai giam
Q<QO thi V>V. Nghia 14 (g véi d6 thay d6i cong suat khang AQ cua phu tai thi s& gay ra do léch dién
ap AV va ting voi d6 thay dbi cong suit tac dung AP cua phu tai thi s& gay ra d6 léch tan sb Af. Ta mong
mudn khi phu tai thay doi thi do léch tan sb Af va d6 léch dién 4p AV cang nho cang tot. Nghia 1a mudn
giit tAn sb va dién &p gan véi gi tri dinh mac. Dé 1am duoc diéu nay thi theo phuong trinh (5), (6) va
theo dudng dic tinh & Hinh 4 thi ta chi c6 thé diéu khién céc hé sb truot mp va mq, chinh 1a diéu khién
thay doi d6 doc cia duong dac tinh cong suat. Ta diéu khién mp va mq sao cho cac dudng dic tinh P/
va Q/V cang it doc thi khi d6 do léch tan sb Af va do léch dién &p AV cang nho khi tai thay doi.

2.2. Thiét ké bp diéu khién droop-fuzzy logic

Muc tiéu caa droop-fuzzy logic 1a diéu khién sao cho V tién gan dén VO va f tién gan dén 0 trong
khi céc thong s tai thay ddi, nghia la diéu khién sao cho tin hiéu dién ap V va tan sb f do bo nghich luu
phét ra bam theo tin hiéu dat. Didu nay dwoc thuc hién bang cach thay d6i cac hé s6 goc cua duong dic
tinh P/f va Q/V théng qua bo diéu khién mo. So dd khdi cho bo diéu khién bao gdm vong diéu khién
cong suat Droop-fuzzy logic ¢ bén ngoai dé diéu khién chia céng suat nhu & Hinh 5. Trong khi d6 bd
diéu khién droop truyén thdng thi dwoc thyc hién theo céc cong thic (5), (6), cac hé sb trugt mp va mq
thi dugc ¢b dinh theo cong thire (7) nén két qua c6 do léch tan sé va dién &p so vai gia tri dinh mic Ion
hon phuong phap d& xuét.
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Bo diéu khién Droop truyén théng

Hinh 5. So d4 didu khién cho bo didu khién droop-fuzzy logic va bo didu khién droop truyén théng

a. Tin hig¢u ngd vao caa hai bd diéu khién me:
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Tin hiéu ngd vao cua bo diéu khién ma droop-fuzzy logic Q/V:

Tin hiéu vao tha nhét 1a sai léch gitra cong suat khang thuc té va cong suat khang dinh muc: eq =
Q-Qo0

Tin hiéu vao th hai 1a tbc d6 bién thién caa cong suat khang thuc té theo thoi gian: %

Tin hiéu ngd vao cua bo diéu khién mo droop-fuzzy logic P/f:

Tin hiéu vao thir nhét 1a sai léch giira cong tac dung thuc té va cong suat tac dung dinh muc: ep =
P-PO

Tin hiéu vao th hai 1a tbe d6 bién thién caa cong suat tac dung thuc té theo thoi gian: %

b. Tin hiéu ngd ra caa hai b diéu khién mo:

Tin hiéu ngd ra cua bo diéu khién mo droop-fuzzy logic Q/V 1a hé sb géc mq

Tin hiéu ngd ra caa bo didu khién mo droop-fuzzy logic P/f 12 hé s6 goc mp

¢. Xac dinh céc bién ngdn ngir cho ngd vao, ngd ra:

Chon 5 bién ngdn ngit cho céc bién ngd vao thir nhat: ep= eq = {NB, NS, ZE, PS, PB}

NB: am rat nhiéu; NS: am it; ZE: bé‘mg 0; PS: duong it; PB: duong nhiéu.

aQ _ap _
- -a - N.Z P}

Chon 3 bién ngdn ngit cho céac bién ngd vao tht hai:
N: am; Z: bang 0; P: duong.
Chon 9 bién ngén ngir cho cé4c bién ngd ra:
mp= mg= {Al, A2, A3; B1, B2, B3; C1, C2, C3}
Al, A2, A3: rat nho; B1, B2, B3: nho vira; C1, C2, C3: trung binh.
d. Chen mién gia tri cho ngd vao va ngd ra:
Dua vao phuong trinh (5) va (6) ta chon mién gié tri cho cac ngd vao va ngd ra:
Mién gié tri cho cac ngd vao thi nhat:
ep=[-3500; 3500], eq=[-50; 50]
Mién gi4 tri cho cac ngd vao tht hai:
2%=[100; 100], 2=[-50; 50]
Mién gid tri cho cac ngd ra: mp= mq= [0; 2.5e-4]
e. Xac dinh cac ham lién thugc cho ngd vao, ngo ra:
n(ep) u(eq)

-3500 -1750 0 1750 35'oo(ep) 50 5 o 25 50 oo
$ n(dQ/dt)
4 u(dP/dt)
N i . N z P
dP/dt dQ/dt
100 -50 0 50 100 50 25 0 25 50
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p (mp)
A1 A2 A3 B1 B3 c1 c2 Cc3
(mp)
0 0625 125 1.875 2.5 3.125 3.75 4.375 5xe-4
b (mq)
A2 A3 B1 B3 C1 c2 Cc3
(mq)
0 0625 125 1875 25 3.125 3.75 4.375 b5xe-4

Hinh 6. Ham lién thudc cho c&c ngd vao va ngd ra

f. Xac dinh céc luat diéu khién:

Tir phuong trinh (5), (6), (7) va Hinh 4 cho thay:
Néu Q > QO thi V < V0, dé V tién dén gan VO thi ta phai diéu khién giam hé s6 goc mq tirc 1a tang

hé s6 goc.

Néu Q < Q0 thi V > V0, & V tién dén gan VO thi ta phai diéu khién giam hé s6 géc mq tic 1a tang

hé s goc.

Néu P > PO thi f < f0, dé f tién dén gan f0 thi ta phai didu khién giam hé s goc mp tirc 14 ting hé s6 goc.
Néu P < PO thi f > f0, dé f tién dén gan f0 thi ta phai diéu khién giam hé sé goc mp tirc 14 ting hé s6 goc.
Mit khac dua vao cac bién ngdn ngit, mién gia tri, ham lién thudc caa ngd va ngd ra, ta cd thé

thiét 1ap céc luat diéu khién & Bang 1.

Néu ep = NB (P rat nho hon P0) va Z—IZ =N (P dang giam) thi ta chon ngd ra mp la Al.

Néu ep = NS (P nho hon P0) va Z—IZ =N (P dang giam) thi ta chon ngd ra mp la B1.

Néu ep = ZE (P = P0) va Z—f =N (P dang giam) thi ta chon ngd ra mp 1a C1.

Néu ep = PS (P nhé hon P0) va ‘;—I: =N (P dang giam) thi ta chon ngd ra mp 1a B3.

Néu ep = PB (P = P0) va Z—IZ =N (P dang giam) thi ta chon ngd ra mp 1a A3.

Néu ep = NB (P = P0) va ‘;—1: = Z (P dang 6n dinh) thi ta chon ngd ra mp la A2.

Bang 1. Céc luat didu khién trong bo diéu khién mo

€p, €q
NB N ZE P PB
dP/dt, dQ/dt S S
N Al Bl C1 B3 A3
A2 B2 Cc2 B2 A2
P A3 B3 C3 Bl Al

Chon luat hop thanh theo nguyén tic Sum-Prod.

Giai m¢ theo phuong phap trong tam.
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Két qua cua diéu khién Droop-fuzzy logic cho ra biéu thirc tuc thoi clia dién ap, dién ap nay lam
gia tri tham chiéu cho vong dieu khién dién &p cua bo nghich luu.

2.3. Khdi tinh céng suit va loc thong thap

Cong suét tac dung va phan khang do b nghich luu tao ra dugc tinh toan trong hé toa d o tinh [8]:

p= %(iZaVca + i,8Vcp) 8)
q= %(iZaVcB - iZBVctx) €©))
Cong suat tac dung va phan khang ¢ dau ra caa bo loc théng thap (LPF):
S+m (an
2.4. Thiét ké b diéu khién dién ap va dong dién
Inverter Rf Lf
PERALEAN W\—w
Jlﬂ: * Vinv ic Ve Vpce

Hinh 7. So dd twong dwong ciia mot bo nghich luu két ndi véi tai

Theo cac nghién cuu [10-12], dua vao hinh 7 ta ¢6 cac phuong trinh:
VUcd

ild = iZd + CF - (L)C'ch + l(’i = Ald + iZd - (l)CUCq + l(’i (12)
dv,
l1g =g+ C—— T +a)Cvcd+lq= Aig +iyq + wCvcq +ig (13)
Trong do6:

t

Big = ko (Vi = vea) + kip [ (020 = vea)ie (14)
0
t

0 = kpo(Viq —veq) + ki f (viq — veg)dt (15)

Phuong trmh (12) dén (15) danh cho bg diéu khién dién ap.
Vinvd = Lf dt + Rflld wallq + Vg = Avd - (J)Lfllq + Vea (16)
Vinvg = Lf it + Rplyq + wlilyg +v,q = Avy + wlpiyg + vy 17)
Trong do6:

t
Mg = kpi(ifq — hra) + kg f (0 —b)dt  (18)
0

—_— —_—— /?’H /W\
Q..
,_‘T‘
QU

t
Avy = kyi(if, — iag) + kiif (i1, — i1q)dt (19)
0

Phuong trinh (16) dén (19) danh cho bo diéu khién dong dién.
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3. KET QUA MO PHONG

B¢ diéu khién dé xuét duge mo phong bang Matlab/Simulink, bo diéu khién nay thuc hién chia
cong suat cho 2 bd nghich luu 4kVA, cac thong sb cua bd dieu khién dugc trinh bay trong Bang 2.

Bang 2. Bang thong sé md phong

Thong s6 Gia tri Thong s6 Gia tri

Ved (V) 600 fo (Hz) 50
Lt (mH) 42 S (kVA) 4

R (Q) 0,1 Vac,p (V) 310
C (uF) 2,2 f, (kHz) 10

Tré khang cac duong day

Ly(mH) 0,9 Ri(Q) 08
La(mH) 0,8 R:Q) 09

3.1. Trwong hop 1:

M6 phong &p dung cho 2 bd nghich luu gidng hét nhau mac song song khi tai tang tai thoi

diém t = 6s.
e (W) 4 m
P p
2000 x40
1000
15 —
0
-1000) 1
-2000) /
05,
W 4
-3000)
o
-40005 1 2 3 4 5 6 7 8 % 1 2 3 4 5 6 7 8
(a) (s) (b) 1(s)
f(Hz) (Var)
50.08 10
50.06 .
50.04 —
0
5002
50 h
49,98 -10) —
9%, 15
49.98 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 8
© t(s) () t(s)
4 m, V ref(V)
x 10
2 310.003
18 310.00
310,001
16
~ 310
14
309.999)
% 1 2 3 4 5 6 7 g 0% 2 3 4 5 6 7 8
(€) t(s) [0 t(s)

Hinh 8. B4 thi biéu thi sy thay déi do truot (mp, mq) va sy thay ddi tan sé va dién &p khi tai ting 6 t = 6s

Hinh 8a va 8b cho thy ung v6i mot do 16n cua sai léch cong suit tac dung ep thi s& cho mot gia
tri ciia hé s6 truot mp nam trong mién gié tri da chon (mién gid tri duoc chon theo cong thic (5), (6) va
(7)), va ta thay khi do 1on sai léch ep giam thi hé s6 truot mp tang (tdng trong mién gié tri duoc chon)
va nguoc lai khi d6 16n sai léch ep tang (tir 6s tré di) thi hé sé truot mp giam. Didu nay hoan toan phu
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hop véi luat diéu khién mo da thanh 13p ¢ Bang 1. Hinh 8c cho thay khi hé s trugt mp thay d6i thi ciing
lam thay ddi twong @ng tan sé & ngo ra cua bo diéu khién Droop-fuzzy logic hay tan s6 ngd ra cia bo
nghich luu, duong dac tinh tan s cho thiy khi tai tang thi tan s6 giam, diéu nay ciing hoan toan phu
hop véi cong thie truot (5) va duong dac tinh céng suat & Hinh 4a. Gia tri f cling dugc tinh theo mp va
ep ¢ cong thuce (5), d6 léch tan sb so véi dinh mire duogc tinh & Bang 3, ta thay sai léch tan sé 1a rit nho,

diéu nay c6 dugc 1a do chiing ta diéu khién thay d6i d6 ddc duong dic tinh cong suat khi tai thay doi.

Theo Hinh 4a ta thay, néu ta khong thay doi 6 doc cia duong dic tinh cong suat khi tai thay doi thi
g véi mot do léch cong suat AP s& cho mot do léch tan sé twong tng Af, va khi tai thay d6i nhiéu thi
Af sg 16n.

Tuong tu Hinh 8d va 8e cho thay g véi mot do 1on cua sai léch cong suit phan khang eq thi s&
cho mét gia tri cua hé sé trugt mq nam trong mién gid tri da chon, va ta thay khi d6 16n sai léch eq giam
thi hé sé trugt mq ting va nguoc lai, tai t = 6s thi do 16n sai léch eq lai tiép tuc giam so véi trude d6 nén
hé sb truot mq tai tiép tuc tang. Diéu ndy hoan toan phu hop vai luat diéu khién mo da thanh 1ap ¢ Bang
1. Hinh 8f cho thay khi h¢ sb truot mq thay dbi thi ciing lam thay ddi tvong tmg dién &p ¢ ngd ra cua
bo diéu khién Droop- fuzzy logic hay dién &p ngd ra cua bo nghich luu, duong dic tinh dién ap cho thay
khi tai tang thi dién &p giam, diéu nay ciing hoan toan phu hop véi cong thirc truot (6) va dudng dic
tinh cong suat & Hinh 4b. Gié tri V cling dugc tinh theo mq va eq & cong thie (6), d6 1éch dién ap so
v6i dinh mirc dugc tinh & Bang 3, ta thay sai léch dién ap 1a rat nho, diéu nay c6 dugc la do ching ta
diéu khién thay d6i do ddc duong dac tinh cong suat khi tai thay d6i. Theo Hinh 4b ta thay, néu ta khong
thay ddi 6 ddc cua dudng dic tinh cong suat khi tai thay doi thi aung voi mot do léch cong suit AQ sé
cho mot do léch dién 4p twong Gng AV, va khi tai thay d6i nhiéu thi AV s lén.

Bang 3. Bang cac két qua cho do léch tan sb va dién &p so vai gia tri dinh mic

Thong sb tai Do léch tan sé so véi dinh mic Do léch dién &p so vai dinh muc
(Af=fo-f) (AV=Vo-V)
Z1=30+J0,1256 (Q2) (T Os dén 6s) Af=50-50,0276=-0,276(Hz) AV=310-310,0016=-0,0016(V)
7,=15+10,06283 (Q) (Tir 6s trordi) |  Af=50-49,9686=0,0314(Hz) AV=310-309,98=0,002 (V)
L&) vi(v)
? - ] r ]
20 300 AN AN A A AANDADDA N N
: s
XOOUOCOOOCOCCKAAAAARARAAARARR AN | |

VY |
M = "

300V VA VAV VIV V VAV V VAV VY

_ |
A

-3%9 592 594 5% 5% 6 602 604 606 608 61 -40%9 592 594 5% 598 6 602 604 606 608 6.1

Hinh 9. Dang séng va phd cua dién 4p va dong dién qua tai
Hinh 9 cho thay phuong phép diéu khién droop —fuzzy logic cho dap tng dong hoc t6t ngay khi
tai thay doi, dong va &p on dinh tot tré lai ngay sau khi tai thay doi.
3.2. Trwong hop 2:

Thyc hién chia cong suat cho 2 bo nghich luu gidng nhau, tro khang duong day khac nhau cé
thdng so cho ¢ Bang 1.
~Hinh 10a cho thy bo diéu khién droop-fuzzy dé xuat c6 tinh chinh xac cao trong viéc chia sé cdng
suat tac dung va cong suat phan khang khi tr¢ khang cac duong day khac nhau cd sai so khong dang ke.
Pam bao chat luvong dién 4p cung cap cho tai (VPCCmin = 307,5V).
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Hinh 10. Mé phong chia cong suit véi b didu khién droop-fuzzy dé xuit va bo didu khién droop truyén théng

Xét sai sb chia cong suit tac dung khi xéac lap trong khoang thai gian tir Os dén 5s:
. %=Pi—Pl-*>< =1115—1110
, Py 1110
_ Xeét sai so chia cong suat phan khang cua bo nghich luu 1 khi xéc 1ap trong khoang thoi gian tir Os
den 5s:

%X 100% = 0,45%

 — Q; 622 — 620
%00, 00622620
, o 620 9
Tathay sai Iéch khi chia cdng suat tdc dung va phan khang la khéng dang ké.

e,% = x 100% = 0,32%

Hinh 10a va 10b ciing cho thdy d¢ léch dién &p so Vi gié trj dinh mic cua bg diéu khién droop-
fuzzy dé xuat bé hon so véi b dieu khién droop truyén thong.
4. KET LUAN

Phuong phap diéu khién dé xuat da giam thiéu do léch dién &p va tan sé so vai dinh muc khi phu
tai thay doi dot ngot, nang cao chat luong cap dién cho phu tai, dap ing dong hoc tot, dam bao phan
chia cong suat phu tai hgp ly cho cac bo nghich Iuu. Phuong phap nay da khac phuc dugc nhugc diém
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cua cac phuong phap droop truyen thong hodc phwong phap cai tién trudc day & chd 1a do doc cua
duorng cong cong suat ludn ¢ dinh nén khi phu tai thay doi thi khéng thé diéu chinh duge do Iéch dién
&p va tan s6 dé nang cao chat luong dién nang. Bén canh d6, phuong phap diéu khién dé xuét da didu
khién chia cong suét cho 2 nghich luu méc song song trong Microgrid, phuong phép diéu khién nay cho
két qua chia cong suit chinh xéc, c6 thé cai thién dac tinh 6n dinh. Phuong phap diéu khién dugc d&
xuit la don gian va dé& thyc hién.
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ABSTRACT
VOLTAGE AND FREQUENCY CONTROL FOR INVERTERS IN MICROGRID

Nguyen Dinh Truong Giang, Le Khac Sinh, Pham Thi Xuan Hoa*

Ho Chi Minh City University of Industry and Trade
*Email: hoaptx@huit.edu.vn

The inverters in Microgrid are connected in parallel to improve efficiency, increase transmission
capacity, and easy to repair and maintain. When the Microgrid is operating in standalone mode, the
inverters must be controlled to share their power according to the rated ratio, this is to stabilize the
frequency and voltage in the Microgrid. The droop control method for power control for parallel-
connected inverters is one of the most popular power-sharing methods today, some studies have
presented traditional and improved droop control methods. However, the purpose of the studies is
power-sharing for the inverters that no purpose of reducing the voltage and frequency deviation to
improve power quality. This paper is shown the adjusting of the voltage and frequency method based
on fuzzy logic with an aim is minimize the voltage and frequency deviation for improving power quality
in Microgrid. This controller consists of a Droop combined with fuzzy logic to control changes in the
slope of the power curve when the load changes, thereby the voltage and frequency deviation could be
adjusted. This control method is called the Droop-fuzzy logic control method. Experimental results
confirm the validity of the proposed control. Simulation and experimental results will prove the
effectiveness of the proposed method.

Keywords: Droop control, power sharing, microgrid control, parallel inverter, fuzzy logic.
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