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TOM TAT

Bai béo trinh bay ki thudt diéu khién mdi
chia tdi cho cac bg nghich heu ba pha két noi
song song trong ludi déc ldp. Trong dé dé xudt
phirong phdp diéu khién droop méi véi cac bo
PID thich nghi thay cho bg tich phan théng
thwong ciing nhur két hop truyén théng giira cac
bg nghich luu song song. Tir dé cong sudt tac
dung va cong sudt phdn khdng dwoc chia chinh
X&c trong dieu ki¢n nhiéu bé nghich heu lam
viéc song song vdi s khac biét rd rét giira tong
tré duong day, sw thay doi lién tuc cua tdi.
Ngoai ra bai béo trinh bay khd nang ddp vng
khi dwong truyén thong tin bj gidn dogn ma van
giiF duoc sai so trong gigi han cho phép. Mo

hinh diéu khién duwoc md phong bang Matlab-
Simulink cho ba bg bién tan nguon &p két noi
song song. Khi két hop dwong truyén thong tin
tir trung tam diéu khién, sai so chia cong sudt
tac dung vao khodng 0.2% va cong sudt phan
khang 1a 0.6%. Va khi mdt két ngi duwong truyen,
sai s6 chia cong sudt tac dung van dat 0.4% va
cong suat phan khang 1a 2%. Két qua md phéng
nay da chitng minh tinh ding dan cua ki thugt
dwoc dé xudt ciing nhu wu diém vieot tréi so véi
so do diéu khién Droop truyén théng ngay cd
khi tong tré ngd ra c6 tinh tré va khang trong
bai toan chia cong suat va bai toan gidm sut ap
tai.

Tir khod: Cac bé nghich leu song song, diéu khién Droop, chia céng sudt tac dung, céng sudt phan

khang.

1. GIOI THIEU

Viéc 4p dung hé théng ngudn phan tan
(DG) da gia tang nhanh chéng trong nhirng thap
ky qua. So véi ngudn phat truyén théng, nguon
DG ¢6 lgi thé it 6 nhidm hon, hiéu qua cao hon

trong viéc sir dung nang luong, vi tri ldp dit linh
hoat hon, va truyén tai dién nang it hao ton. Hau
hét cac don vi DG duoc két ndi véi lusi dién
can thong qua céc bo chuyén dbi nhu bd cong
huong, bao vé can thigp, vv. Viéc nay ton nhiéu
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chi phi va khéng thé sanh bang so véi ludi
truyén thong. Bé khic phuc nhiing van dé trén,
khai niém microgrid lan dau tién dugc dé xuat
tai My boi Consortium cho cong nghé 6n dinh
hé thong dién [1]. So véi sir dung mot don vi
DG don, microgrid ¢ thé cung cap cong suat
vuot trdi trong mang luéi phan phéi. Hon nira,
céc microgrid cé thé hoat dong trong ché do ndi
ludi hodc ché do doc l1ap co lgi cho ca ludi dién
va khach hang trong nén kinh té thi truong [2] -

[7].

Trong ché d6 luéi doc lap, tai trong
microgrid nén dwoc chia sé bai nhiéu ngudn
DG. Thong thuong, diéu khién droop truyén
thong hoat dong twong ty nhu mot may phat
dién ddng bo trong hé théng dién, ma khong can
s dung truyén thong lién lac [8] - [14],
[21],[22]. Viéc chia cong suat tac dung c6 thé
dat dwoc biang phwong phép droop thong
thuong. Tuy nhién, do anh huong cua sy thiéu
can bang tro khang duong day, cong suat tac
dung sé khoéng dugc chia sé mot cach chinh xac.
Trong nhiing tinh hudng xau, n6 c6 thé gay ra
cong suat phan khang ting cao va thiéu 6n dinh
[11].

Dé khic phuc cac van dé chia s¢ cong suét,
mot vai phuong phéap cai tién da dwoc dé xut.
Cu thé, c6 chii yéu ba phuong phap giai quyét
cac tac dong cua tré khang duong day. Phuong
phap dau tién Ia dung tré khang 4o bang cach
thay doi dién ap tham chiéu dya trén thdng tin
phan hdi tir cac DG khac [11], [13],[14], [23].
Phwong phap nay c6 thé lam giam 13i trong chia
cdng suit phan khang bang cach giam chénh
léch giira cac tro khang dau ra. Tuy nhién, véi
viéc dung tro khang ao c6 thé dan dén su sut
giam cua chat luong dién ép.

Céch tiép can tha hai duoc dua trén ky
thuat tiém tin hiéu nho. Trong [15], mét tin hiéu

DC c6 chira théng tin cong suat phan khang
duoc dua vao tham chiéu dién ap dau ra cua
ting ngudn DG, va cong suat phan khang duoc
gidi han dé cai thién tinh chinh xéac cua viéc chia
cong suat phan khang. Tuy nhién, két qua tir
phuong phap nay gay méo dang dién ap dau ra.

Ngoai ra, phuong phap thtr ba thuong dua
trén phuong phéap thich nghi va bu cong sut.
Trong [17], phuong phap xay dung mot bo diéu
khién tich phan tac dong dén dién ap thanh cai
dé dam bao viéc chia s¢ cong suat. Céc thong s6
tinh toan dua trén sy thay d6i cong suit gidp bo
diéu khién thich khi tét khi tai thay ddi lién tuc.
Tuy nhién, trong tinh hinh thyc té, théng tin vé
dién ap thanh céi rat kho dé truyén di khi
khoang cach gitra ngudn DG lén.

Trong mot phan tich khac ¢ [24] dé ra giai
thuat ding tro khang thich nghi két hop voi
truyén thong. Két qua dat dwoc rat kha quan véi
sai s6 cong suat phan khang giam sau (chi con
1% dén 3%). Tuy nhién vi chi ap dung giai thuat
droop thong thuong dé chia cong suat tac dung
da khién cong suét tac dung bi sai léch va mat
tinh thich nghi.

Hé thong truyén thong lién lac duoc sir
dung dé nang cao hiéu suat diéu khién Droop.
Ky thuat nay cé thé giam sai s6t trong viéc chia
cdng suat du khong thé loai bo hoan toan. Tuy
nhién khi khoang céch giita cac DG 16n, su ¢
c6 thé xay ra véi nhidu hon, giam do tin cay hé
théng.

Mot giai thuat diéu khién phan phéi khéac
dugc phéat trién nham khdi phuc tan sé va dién
ap, cling nhu dam bao tinh chinh xac chia cong
suat khi truong hop mat tin hiéu két ndi giira cac
DG dién ra. Trong ki thuat nay, bo didu khién
thuc hién trong mdi don vi DG thay vi thuc hién
né ¢ trung tdm quan Iy cda ludi microgrid. Du
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két qua dat dugc c6 thé khdng bang so vai giai
thuat két ndi gitra cac DG nhung né gop phan
quan trong dam bao tinh an toan hé thong.

Trong bai bdo nay, ching ta s& dung
phuong phap tré khang thich nghi véi bo diéu
khién cong suat tac dung dé khic phuc sy sai
léch cong suat tic dung trudc d6 ma van dat
duge dd chinh xac cao khi chia tai. Thong tin
truyén thong giup diéu chinh tré khang ao lién
tuc dé bu vao sy thiéu hut dién 4p bai chénh
léch tro khang duong day. Néu gian doan giira
cac dudng day dién ra, giai thuat didu khién doc
lap duoc &p dung gilp nhanh chdng tai lap trang
thai can bang. Do chinh xac cong suat van nam
trong giGi han cho phép caa hé théng. Trong cac
phan sau, két qua md phong s& chirg minh d6
chinh x&c cua hai giai thuat 1a hoan toan vuot
troi so véi giai thuat diéu khién Droop truyén
thong.

DC { Inverter 1|

:

N

Tiép theo ¢ phan 11, ching ta s& xem xét
giai thuat truyén thong va phan tich sai s6 chia
cdng suat tac dung va cong suit phan khang.
Phan III 1a phuong phap dé xuét sir dung duong
truyén thong tin lién lac va khi mat két néi xay
ra gilp viéc chia tai cho b6 nghich luu chinh xac
va nhanh chéng. Phan 1V 1a két qua thi nghiém
trén Matlab va thyc nghiém.

2. GIAI THUAT TRUYEN THONG
2.1. M6 hinh lwéi Microgrid dgc lap

M6 hinh luéi Microgrid doc 1ap voi duong
truyén thong tin dwoc thé hién & hinh 1. Trong
d6 cac nguon DG két néi véi bus chung thong
qua tré khang duong day va cac tai két ndi voi
ludi duge tinh nhu mét tai chung duy nhat.
Trong d6 tré khang duong day bao gdm ca cam
khang va tré khéng cua day cap va may bién ap.

Common Bus
Vpcc

eeder

Vi, Iy

P1*, Q1* T
__________________________ N Local Power |
Control calculation |~
P1, Q1 T

T—l

DC { Inverter i ]— Ci

Pi*, Qi*

L oo pmQr o . Local Power |
' Control calculation |

Pi, Qi !

—

{Feederi —

Hinh 1. M6 hinh lu6i Microgird doc l4p véi duong truyén thong tin truyén thong.
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Trong mdi don vi DG thi gom c6 mot
ngudn niang luong (c6 thé la PV hay turbin
gi6..), mot bo nghich huu ba pha va bd loc LC.
Trong ludi Microgrid, timg don vi DG ¢6 thé
giri thdng tin cdng suat cua minh vé& trung tam
(Control Center) théng qua mot dudng truyén
lien lac. Sau khi nhan duoc thong tin tra vé tur
trung tam, bo diéu khién & ting inverter sé tinh
toan duoc dién &p va tan sb thich hop.

2.2. Phan tich cong suit tac dung.

Nhitng phan tich sau day s& dugc thuc hién
dbi voi cac truong hop véi hai bo nghich luu,
tuy nhién c6 thé dwoc ap dung cho nhiéu bo
nghich luu két néi song song. Céc bo nghich luu
trong hinh 2 c6 thé dwoc coi 1a tap hop céc
ngudn cua cac mang dién phan phéi va la nguon
ap duoc két ndi vai thanh céi tai chung théng
qua dudng day. Bé don gian trong viéc phan
tich ta gia thiét cac duong day co dién tro lan
luot 12 Ry va R, va thanh phan cam cua duong
day 1a khong dang ké.

Load

Hinh 2. Hai b nghich Ivu hoat ddng song song

Céc dién ap tham chiéu twong tng cua hai
b6 nghich luu
Viers = V2E, sin(egt + ¢4)

(1)
Vief2 = \/EEZ sin(a,t + ¢,)

Nhu s& dugc giai thich, dé dat duoc chia
cong suét chinh xéc, tat ca cac bo nghich can

phai c6 cung dién &p tai diém két ndi tai

Voee =V e Z£0 . Nhu vy

Vpcc =Vier1 — Rlll =Vief2 — RZI 2

Cac hé sé m va n va duoc xac dinh dya trén
cong suat dinh muc va sai léch t6i da cho phép
cua tan sd stc va dién ap.

V -V

__ 7 pccmax pccmin a)max - a)min

n=——"-"—"— m=
(:?n1ax F%nax

Trong mot microgrid véi N bo nghich luu
két ndi song song, va dé cho cac bo nghich luu
co thé chia sé cong suat theo ty l¢, cac hé sb
droop ctia nghich luu phai ty 1€ nghich vai cong
suit dinh muc tac 13, ni , m; va phai thoa man
cac rang budc sau day.

{ nP =nP, =..=n,P, =AE,__ @)

mQ, =m,Q, =..=mQy =A®,

Trong d6, A®max V& AEmax 12 do léch toc do
goc va dién ap téi da cho phép, Pi va Q; la cong
sudt tac dung, cdng suat phan khang dinh murc
ngudn thir i. Tir biéu thie (3) 6 thé suy ra

n

n_n ny
m,

2 == (4
m2 mN

Ta tinh dwoc cong suit tac dung cung cap
bai ting bo nghich luu nhu sau:

cC

P E cosg -V,
1 2 R
n,cosg + -+ n, cos @, +V—2
pcc pcc

(®)

Pé hai bo nghich luu chia cong suit chinh
xac theo ty 18, phai thoa man diéu kién (3),

_ E’cosg, -V,

nghia la:
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E'cos¢ -V,, E cosg,-V,,

nP=nP, < R R,
Cosg + COS ¢, + ——

17 pee 2V pee
(6)
Tir d6 ta suy ra, dé thoa man diéu (6) thi
n_N
R R, ™
¢ =9,

Noi cach khac ni nén duoc chon sao cho ty
I& v6i dién tro dau ra Ry va do léch dién &p cua
tirng bo nghich luu phai bang nhau.

Ta tinh dwoc chénh léch dién ap gitra hai
b6 nghich luu:

E"cosg -V E"cos¢, -V
AE — E2 _ E1 — ¢1 pcc — ¢2 R pcc
cosg, + R coS¢, +—2
1Y pcc 2% pce
€))

Néu (7) théa man thi (6) thoa man va khi
do

AE =E,-E, =0 E, —E,

Nhu vay diéu kién dé hai bo nghich luu
chia déu cong suat tac dung 1a

E,=E,
no_n ©
Rl R2

Chénh léch cong suat tac dung phu thudc
vao do léch dién ap:
1

AP =—=AE, (10)
n.

Sai s chia cong suat dugc xac dinh theo
cong thuec:

R B _E-E E-E E AE
Pl* P2 nlpl* nZPZ* r.]iPi* E*
11)

*

0f —
e,%=

N6 cho thiy rang viéc chia cong suat gita
cac DG phu thudc nhidu vao tro khang duong
day. Khi tr¢ khang duong day chénh Iéch I6n né
gay ra sut &p & ngd ra PCC, khién cong suét kho
dat dwoc gia tri mong mudn ban dau.

Dién ap droop c6 thé viét lai nhu sau:
AE, =E -E =-nP (12)

Va dién &p E; c6 thé xac dinh qua viéc lay
tich phéan AE; :

t
E, = [ AEdt (13)

Trong trang thai xac lap tich phan bang la
0, do do
nP =k, (E* -V

pcc) (14)

Diéu kién dé cac bo nghich luu lam viéc
song song va chia cong suét tac dung ty 1& voi
cong suat dinh mic cua chdng thi phai thoa mén
diéu kién (3), c6 nghia 1a 12 vé phai ludn cua
biéu thirc (14) bang nhau ddi véi tat ca cac b
nghich lwu. Piéu nay thuc hién bang cach lua
chon gia tri ke cta cadc bo nghich luu 1a nhu
nhau, tirc 1a

nP =K,(E -V,,)=const (15)

pcc

Nhu vay dam bao chia cong suat tac dung
chinh xé4c theo ty 16 ma khong can diéu khién
cho dién &p cac bo nghich luu E;i phai bang nhau
nhu truong hop bo diéu khién droop théng
thuong. P9 chinh xac cua viéc chia sé cong suat
tac dung khong con phu thudc vao tré khang dau
ra bién tan (bao gom ca tro khang dwdng day) va
cling 1a khong bi anh hudng véi cac 16i tinh toan
s6 hoc va réi loan.
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Sai s trong viéc chia sé cong suat tac dung
Xuét phat tir 18i trong do lwdng gié tri hi¢u dung
cua dién ap tai. Tur (14), do léch cong suét tac
dung APi do sai s6 do luong tri hiéu dung dién
ap AVpee duoc xac dinh:

AP =X zv
n.

pec (16)

Déi voi hai bo nghich luu hoat dong song
song véi cong suat dinh mac Po*, Po*, Ty 18 sai
s0 chia cong suit vai sai s6 do luong tri hiéu
dung dién &p AVpec = V2-V1 duge xac dinh

cop PP OB AP KE AV,
URTR R R R E

(I} (17)

Néu cam bién do tai diém ndi chung la
chinh xac thi AV, bang 0 thi viéc chia sé cong
sut chinh xac c6 thé dat dugc. ey 12 phan traim
sai sb chia tai va ty 18 vai ty Ié sai s6 do luong
AVpe/E*. Néu dién &p Ve Clia tit ca cac bo
nghich luu duoc do ludng chinh xac va bang
nhau thi sai s chia cong suat tac dung theo ty 1¢
s& bang 0.

So d6 diéu khién cho phép giam sut giam
trong dién &p tai. Tu (6), dién ap tai la

*

Vpcc=E _%Pi:E

DR e g
k.E

Theo so d6 diéu khién dé xuat cé thé bu su
sut giam dién ap do anh huong tai va hiéu tng
droop va do d6, cung cap kha ning tot hon nhiéu
diéu chinh dién ap. Sy sut giam dién ap o day
khong con duoc quyét dinh bai cac tré khang
dau ra nhu trong so do truyén thong ma phu

thuoc vao thong sb ni, ke va cong suat Pi. Do sut
&p niP*/k.E* diéu khién giam bang cach tang ke.
Tuy nhién, khi c6 sai sb trong cac phép do dién
ap hiéu dung gitta cac bd nghich luu, thi phai
can nhic gitra cai thién chit luong dién ap va do
chinh xac cua viéc chia cong suét vi sy sut giam
ién &p ty ¢ thuan véi ni/ke nhung sai sd chia
cong suit lai ti 1& nghich véi ni/ke.

2.3. Phan tich cong suit phan khang

Hiéu qua cua sy sai léch trg khang duong
day trén cong suit phan khang dwoc kiém tra
trong phan nay bang cach phan tich dién ap roi
trén dién tré ngudn. Pién ap roi nay cé thé dugc
Xap xi nhu sau, gidéng nhu trong [27], [28] :

_XQ+RP
VO

V (19)

Trong d6 R va X 1a phan thuc va ao cua tré
khang duong day. P, Q 1a cong suat tac dung va
phan khang chay qua tré khang, Vo 1a dién ap
ngd ra DG. Téng quat, hai DG nhu trong hinh 2
dugc nghién ctu ¢ phan nay, dién 4p roi trén
Tré khang ngudn 1 va Tré khang ngudn 2 xap xi

nhu sau:

X,Q +RP
Vl ~ & (20)
VO
X +R,P
V2 ~ ZQZ 2° 2 (21)
VO
Su sai léch tro khang duong day tinh nhu
Sau:
X=X1—-Xz (22)
R=R:—R: (23)
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V1*+8V*1

Load

Hinh 3. Mang nhin tx DG 1.

Tir (22) va (23), mang c6 thé dwoc xem tir
DG 1 nhu hinh 3, trong d6 V1* and V»* 1a dién
ap tham chiéu tir bo Droop control. R va X 1a
phan thyc va ao cua tré khang duong day 2 (Rz
va Xz) duoc chon lam tham chiéu dé tinh toan
su sai Iéch. Rv va Xv la tr¢ khang ao duogc dung
trong bo diéu khién. 8V1* 1a sy thay dbi dién ap
tham chiéu do b diéu khién va vé sau co tac
dung néng cao hiéu qua cua droop control. Chu
y rang vai thiét k& phu hop cua bo didu khién
dién ap, dién ap diéu khién va dién ap do tai ngd
ra tu loc DG la phu hop véi dién &p tham chiéu
V1i* + 8V1* va Vi* khi xac lap. P1, Q1, P2, va Q2
la céng suat dugc do tai ngd ra cia DG. Dya vao
hinh 3 va (21) ta cé

(X +AX)Q, +(R+AR)P,

AV, =
VO
_ XQ,+RP, N AXQ, +ARP,
VO VO
= AV, +6V,

Nhu trong hinh 3, AV; 14 tong dién ap roi
trén tré khang duong day 1 (X +AX va R+AR).
dV1 1a dién &p sai léch gitra tro khang duong day
1 va tré khang duong day 2 (AX va AR). Dién
4p ndy s& gay ra sy mat can bang gitra cac DG
([291, [271, [30], [28]). Mot giai phap cho vén dé

nay la dung tré khang ao Xv = —AX va Rv =
—AR dan dén Qpect = Qpecz VA Ppoct = Ppecz. Mot
diéu rat quan trong rang néu cac DG c6 thir tu
wu tién khac nhau thi dién khang nguén (X) va
dién tré ngudn (R) phai dwoc sia ddi ty I8
nghich véi Q va P tuong Gmg dé dat duoc ty 1&
chia cong suat thich hgp. Han ché cua giai thuat
nay la viéc doi hoi phai biét truéc tré khang
duong day ma déi khi 1a rat kho khan.

Mot cach khac dé giai quyét, nhu trong bao
cho d& cap la dung dién ap bu thay cho tro
khang. Tong quat, truong hop hai DG dugc
phan tich nhu sau.

Khi chi c6 bd Droop control, V1* and V2o*

duoc tinh nhu sau:

V, = Vo + A_\/1 +0V, (24)

V, =V, +AV, (25)

Hiéu qua cua su sai léch dién ap do AX va
AR trong chia cong suat phan khang cé thé bu
bang cach thay d6i V1* nhu sau:

VI +6V, =V +AV,+6V,  (26)

Gia dinh ring mot bo diéu khién co thé
dugc thiét ké nhu vay ma bat ct 1dc nao:

dVi*=46Vy. (27)
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Do d6, (24) co thé dwoc giam xudng:
V, =V, +AV, (28)

Mic di AVi van khong biang AVa, nhung
tac dung 5V trong chia cong suat phan khang s&
dugc bu dap. Vi du nhu mdi khi 8V, ting do tai,
bo diéu khién sé ting 5V1* twong tng. Didu nay
c6 thé thyc hién bang cach dung tré khang 4o va
duong truyén truyén thong nhu trong phan téi.

Tinh kha thi cua cac diéu kién trong (27) c6
thé tiép tuc 1am rd bang cach dung trg khang ao
va xap xi trong (19). Xem xét viéc sir dung mot
tro khang ao dé tao ra 8V1*, tir hinh 3:

— 8V, = 8Vi*. (29)

Str dung xap xi tai (17), diéu kién (25) c6

thé viét nhu sau:

B X,Q +RP, _ AXQ, +ARP,
VO VO

(30)

Pap g (30) la khdng thyc té nhu da néu
ra & muc Il. Tuy nhién (30) c6 thé dugc don
gian hoa bang cach :

K, =X,=R, (31)

Trong d6 Kv~ 1a bién tro khang ao. Diéu
kién (31) s& cho thay tinh kha khi cua bo diéu
khién & phan sau. Thay (31) vao (30) va sip xép
lai:

K- ~_AXQ +ARR @)

\
Q+FR
C6 thé thay tir (32), vai bat ky gia tri nao
cia AX, AR, P31, Q; déu c6 mot Kv™ tuong tng
phd hop dién ap trong diéu kién (27).

Mode Select
Control P*;
Center
Of Microgrid
A A
Inverter i y
\ Switch Signal
Local
Control
(Inverter i)
Pi Qi ' v V
{ Vanci e Pi
S Power Calc Qi DIED
S (Inverter i) 1 Control
\V (Inverter i)
labc i ;' >

Hinh 4. So db truyén tin hiéu caa cac bd nghich luu.
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Local Switch signal

Control

Reactive
sharing control

Voltage

L4 Control
N 8vd
» —» —> - L Lvdref
RS

Vape ——>

Power Calc

lape |

Active sharing
control

IS

\Gy

Vdref

PID

Hinh 5. Mach diéu khién P va Q.

C6 thé thdy dwoc riang khi mot DG nhan
dugc gid tri Q* chinh xac cua riéng minh tu
trung tam diéu khién (két hop tir théng tin cua
cac DG khac), giai thuat hoan toan c6 thé chia
chinh xéc ty Ié cong suét cho cac DG, ciing nhu
bu dép su hut AV cho tirng DG khéc nhau.

3.SO PO PIEU KHIEN DE XUAT
3.1. Mach diéu khién P va Q.

Mach truyén tin hiéu gitra cac bo nghich
lwu va trung tam diéu khién (Center Control)
dugc trinh bay nhu hinh 4. Trong d6 bd tinh
toan cong suat s& giri cong suat do dac ciing nhur
trang thai duong truyén tai noi d6 1én trung tam,
tr do trung tdm s& gl gid tri Praed, Qrated VA
Mode Select v& lai cho Local Control. Local
Control s& phan phdi lai cac gia tri P* va Q*

nay, dong thoi dya vao Mode Select hién tai ma
diéu khién cac Switch (S1, S2, S3) trong mach
diéu khién cho phu hop.

Mach diéu khién dé xuat (Hinh 5) gém c6
cac khdi chinh nhu sau:

- Khéi didu khién cong suat phan khang Q:
gan giéng véi so do tro khang 4o thich nghi
& [24] véi cac hé s PID va Kv duoc diéu
chinh cho phu hop.

- Khéi diéu khién cong suét tac dung P :
Khéic phuc nhugce diém cua so do [24] gitp
chia c6ng suit tac dung chinh xac ma khéng
lam giam suy giam dién ap, cling nhu hoat
dong tét & ché do doc lap.

Trong mach diéu khién Q, gia tri Q* dwoc
ldy tir théng tin cua trung tam diéu khién dua
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xudng (qua Local Control) dé tir d6 tao ra gia tri
Kv tro khang 4o phd hop voi timg diéu kién
nhat dinh giGp can bang céng phan khang Q
gira cac DG véi nhau. O mdi thoi diém tly theo
su thay d6i tai va ché do wu tién cua cac bo
nghich luu, trung tim diéu khién s& dua ra gié tri
Q* phi hop. Cach diéu khién nay gitip Q do ¢
thé bam chinh sat gia tri Q* dit ra dé tir d6 chia
chinh xé4c céng suat phan khéang.

Bang 1. Céc ché d6 diéu khién va Switch.

Mode Switch Signal
P* Q* Signal
Select s1|s2 | s3

0 | MéattinhieguP*Q* | 0 | 0 | O

1 CotinhieuP*Q* | 1 | 1 | 1

C6 tin hiéu P*, mat
tin hiéu Q*

C6 tin hiéu Q*, mat
tin hiéu P*

Nhu trong bang 1, ta ¢6 thé thiy tng voi
mdi ché d6 nhan duoc tir trung tim diéu khién
Microgrid, bo diéu khién noi bo (Local Control)
cua tirng bd nghich lwu s& diéu chinh cac cong
tic S1, S2, S3 phi hop. Trong d6 S1 s& diéu
khién tan sb, S2 s& diéu khién Vq* va S3 diéu
khién Vd*. O ché d6 0 va 1, ba cong tic nay
cling chuyén d6i trang thai dong thoi. Con trong
ché d6 2 va 3, S1 va S2 chuyén sang 1 khi ¢4 tin
hiéu cong suit phan khéng, con S3 chuyén sang
1 khi c6 tin hiéu cong suat tac dung.

Khi duong truyén bi gian doan, Q* khéng
con du tin cay, bo Local Control s& phéat hién va
chuyén déi vé Mode 0 hoic Mode 2. Va ¢ ché
do diéu khién doc lap nay thi Q do s& tham gia
vao hiéu chinh tan sé géc © thong qua mot bd
diéu khién PID. Tir d6 cong suit phan khéng

lun duge didu khién chinh xéc, tuy nhién sut ap
c6 thé dién ra nén ta can thém mach diéu khién
P ¢6 tac dung diéu chinh Vgres phl hop.

Gidng nhu mach diéu khién Q thi P* trong
mach diéu khién P ciing lay tin hiéu tir trung tam
dua xudng. Qua d6 tinh dugc Vg* phd hop cho
mach diéu khién Q & trén, ciing nhu dam bao P
dugc diéu khién chinh xac theo yéu cau tir trung
tdm (Mode 1 va Mode 2).

O ché do doc lap mat tin hiéu P* (Mode 0 va
Mode 3), P dugc diéu khién ¢ dang bu dién ép,
vira cd tac dung khoi phuc dién 4p vira gilp chia
cong suat tac dung P theo ty 1¢ uu tién cua cac
bo nghich luu. Ngd ra cta bo diéu khién Ve
dugc dua vao bd chuyén ddi Mode.

4. KET QUA MO PHONG THI NGHIEM.

Trong phan nay, mot luéi microgrid gdom
ba bo nghich luu song song dugc md phong
bing phan mém Matlab/Simulink nhu trong
hinh 6. M6 hinh nay dwa theo ciu tric hinh 1
goém c6 céc bd nghich luu song song, mot trung
tam diéu khién, tro khang duong day va tai
chung. Trong dé tr& khang dudng day bao gom
ca cam khang va trg khang cua day cap va may
bién ap. Gié tri tro khang cua ting bo nghich
lvu dugc dat khac nhau nhim mé phong gan
chinh xac nhit véi thuc té. Ba b nghich luu co
cong suat dinh mac 1a 3kW véi céc théng sb
dugc trinh bay trong bang 2 va bang 3 theo
phuong phap dé xuit. Puong truyén lién lac
duoc thuc hién gitta trung tam va cac b nghich
lru. Két qua md phong nhu sau:
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Hinh 6. M6 hinh két ni chia tai ba bé nghich luu

trong Simulink.

Bang 2. Céc thong sé co ban cua céc bién tan.

Ky hiéu Tham sb Gia tri
B (V) bién ép;ic:] ra danh 311
w” (rad/s) |  Tan s danh dinh 2150
n(V/W) | Hésbdroop diénap | 1x10?
m (Hz/Var)| Hé sb droop tinsd | 34.3e-6
ke Hé s6 1
Vbc bién 4p ngd vao 600V
Rt (Q) bién tré cuodn loc 0.1Q;
Ct(F) Tuloc ngd ra 20e-6F
Tai (kW) | Tai chung Ion nhat 4.5

Bang 3. Thong s dinh muc

P
2000 . : ‘ o . : . T

1500

P1=1595, P2:1593,P3= 1587
1000 f : B : : :

Qar]
T

1000 T T I e L T -

7 Q1=949,Q2=948,03=940 |

200 i I L i ; i I i i
il 0z 04 13 [ik:) 1 12 14 16 18 2

Time offset: 0

Hinh 7a. Két qua mo6 phong cua so d dé xuit.

=
2000 T T T M] T T T

1800
000 f e e R TR e S

1] SO e SRR R ........ PPP NPT RN i

1500

1000 f. ...

500

i}

500 i ; i ; i i i
1] 05 1 15 2 25 3 15 4

Time offset: 0

Hinh 7b. Két qua md phong cua so dd truyén théng.

Bang 4a. Sai sb chia cong suit so do dé xut.

Thong sé | Inverter 1 | Inverter 2 | Inverter 3
R(Q) 0.3 0.7 0.9
L(H) 0.001 0.002 0.003

Pam*(pu) 1/3 2/3 1

Qam™(pu) 1/3 213 1

P1 P> Ps
Sai sb 0.19% 0.06% 0.31%

Q1 Q2 Qs
Sai sb 0.32% 0.21% 0.63%

4.1. Truong hep 1- Ty 1§ cong suat 1:1:1,
Mode 1 diéu hanh.
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Bang 4b. Sai s6 chia cong suat so d truyén

Bang 5b. Sai s6 chia cong suat so dd truyén

thdng. thdng.
P1 P2 Ps P1 P2 Ps
Sai b 2.25% 0.32% 1.93% Sai sb 76.1% 2.12% 26.7%
Q: Q2 Qs Q1 Q2 Qs
Sai b 0.39% 0.03% 0.40% Sai sb 66.2% 0.28% 22.1%
Trong treong hgp tht 1, P va Q cung duoc o P
chia ¢ ty 16 1:1:1. 2500 ]
. . . . . 2000 Loop3=23%2 o
O so @b truyén thong véi ty 1é cong suat 1500 e — SR
1:1:1, kha nang chia tai cua giai thuat la tam bl T ]
chip nhan duoc voi sai s6 chia P 16n nhat 1a ol o i
2.25% va sai s6 chia Q I6n nhét 1a 0.4%. Tuy 0 — . i
nhién thoi gian xac lap cua cdng suat phan s : Ty _
Péi Vi so b d& xudt, khi Mode 1 diéu * — o ;
hanh,CéC bé nghich th nhén théng “n Cﬁng 1] T T R L Ry R F S PP PTES RXFERTPr RPPRRPPEIPPRRRRS
Suét tir trung tam giri v&. Cong suat tac dung cua oo i

cac bo nghich luu 1an luot 1 1595W, 1593W,
1587W, va cong suit phan khang la 949Var,
948Var, 940Var. Ta c6 thé thiy trong truong
hop nay, hiéu suit cua hé thong rat tét khi vot 16
thip, thoi gian xac lap nhanh, sai sé chia cong
suit P I6n nhét khoang 0.3% va sai s chia cong
suit Q 16n nhat 13 0.65%.

4.2. Trwong hep 2- Ty 1§ cong suéat 1:2:3,
Mode 1 diéu hanh.
Bang 5a. Sai s6 chia cong suit so d6 dé xuat.

P P, Ps

Sai s6 0.19% 0.00% 0.04%
Q: Q2 Qs

Sai s6 0.66% 0.10% 0.21%

Time offset. 0

Hinh 8a. Két qua md phong cua so db dé xuit.

2500

500 -

i

500 ; i i i 1 i |
0 05 1 15 2 25 3 35 4

Time offset: 0
Hinh 8b. Két qua mod phong
ctia so dd truyén théng.
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Tréi voi truong hop 1, ¢ so do truyén thong
VGi ty 1¢ cong suat 1:2:3, kha nang chia tai cua
giai thuat rat kém véi sai s6 chia P 1én dén 76%
va sai s6 chia Q Ion nhit la 66%. Piéu nay da
ching minh su han ché cua giai thuat didu khién
truyén thong khi sy chénh Iénh ty Ié cong suat
dinh muc va tré khang duong day gitia cac bo
nghich Iuu 16n. So do d& xuit s& tim cach khic
phuc diéu nay.

Trong truong hop nay, so d6 dé xuét tiép
tuc chay & Mode 1, nhung cong suit P va Q
dugc chia ¢ ty 1€ 1:2:3, ¢6 su chénh léch Ion
cong suit gita cac bo nghich luu véi nhau.
Cong suit tac dung cua cac bo nghich luu 1an
luot 1a 799W, 1595W, 2392W, va cong suit
phan khang la 476Var, 947Var, 1415Var.

Chinh diéu nay 1a nguyén nhan dan dén vot
16 gia ting du thoi gian xac 1ap vAn nhanh
chéng. Tuy nhién sai sé chia cong suat P 16n
nhét van nho véi 0.2% va chia cong suat Q Ién
nhét 1a 0.66%. Vi két qua dat duoc, so dd dé
xuit hoan toan c6 kha nang dap @ng tét khi ty 18
cong suat dinh muc thay ddi sang gié tri khac
gi& tri 1:1:1 ban dau.

4.3. Truong hop 3- Ty 18 cong suat 1:1:1, Mode
1 truéc sau d6 chuyén sang Mode 0 & 2s.

Bing 6. Sai s6 chia cong suat Mode 1.

P P Ps
Sai s6 0.19% 0.06% 0.31%
Q1 Q2 Qs
Saisé | 0.32% | 021% | 0.63%
Bang 7. Sai s6 chia cong suat Mode 0.
P1 P2 P3
Sai s6 0.20% | 0.41% | 0.27%
Q: Q2 Qs
Sai s6 0.39% 0.02% 0.37%

5
2000 . . . bl

L P1=1472, P2=1463, P3= 1473

1500

P1=15595, P2=:1593, P3=1587

500 i i i i i i
Qlvar)

1500

1000 &

Q1£949, Q2=948, Q3=940

| Q1=874, Q2=870, Q3=867.5

ok

500 i 1 i i i i 1
a
Time offset. O

Hinh 9. Két qua md phong trong truong hop 3.

O truong hop 3, ta cho hé théng chay Mode
1 trong 2 gidy dau tién va chay Mode 0 & 2 gidy
tiép theo, ty ¢ chia cong suat P va Q la 1:1:1.
Coéng suit tac dung cua cac bo nghich luu &
Mode 1 gidng véi truong hop 1 va Mode 0 lan
luot la 1472W, 1463W, 1473W, va cong suét
phan khang la 874Var, 870Var, 868Var.

O Mode 0, tirng bd nghich luu s& tu diéu
chinh cong suit theo ty I¢ dinh truéc, hoan toan
khong can tin hiéu tir trung tam diéu khién.
Trong 2 gidy dau tién, két qua gidng nhu trong
truong hop 1. Khi chuyén tir Mode 1 sang 0 &
gidy thir 2, ta nhan thay vot 16 xay ra nhiéu, thoi
gian xac lap khoang 0.2s, va sau khi xac lap,
dién &p cua hé théng bi tut giam mot chdt so véi
Mode 1. Nguyén nhan la do & ché d6 tu van
hanh, ta &p dung giai thuat Droop Control, diéu
nay gay sut giam mot it dién ap. Sai s6 chia
cdng suat P va Q 16n nhit vao khoang 0.4%. Véi
sai sb trung binh nho, giai thuat diéu khién da
dat duoc yéu cau dat ra.
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4.4. Truwong hep 4- Ty 18 cong sudt 1:2:3,
Mode 1 trwéc sau dé chuyén sang Mode 0 &
2s.

B
3000 T T T p.'v] T T T
gaonl i 0P3523920
1500 e T I e - 5 -
: | Ao Y P
T T S B
: ™ - -
L] R P PR TR RRPEE: CPL=TTBil o
S j : : : e
500 i L i i I i L
0
2000 . . [\fa']
1800 beseenien Q321415 5 b 4
© Q2=9466 - Q3=1353
1000 f : : : : )
1= : ©Q2=9i7
500 Qi=476 . b : . :
: : : : i Q1=465 :
0 05 1 15 2 25 3 35 4
Time offset: 0

Hinh 10. Két qua md phong trong trudng hop 4.

Bang 8. Sai s6 chia cong suat Mode 1.

P P, P

Sai s6 0.19% 0.00% 0.04%
Q1 Q2 Qs

Sai s6 0.66% 0.10% 0.21%

Bang 9. Sai s6 chia cong suat Mode 0.

P1 P2 Ps
Sai s6 0.25% 0.13% 0.04%

Q1 Q2 Qs
Sai s6 2.00% 0.60% 1.02%

O truong hop 4, ta cho hé thong chay Mode
1 trong 2 gidy dau tién va chay Mode 0 & 2 gidy
tiép theo, ty ¢ chia cong suat P va Q la 1:2:3.
Cong suat tc dung cua cac bo nghich luu &
Mode 1 gidng véi truong hop 2 va Mode 0 1an
luot 1 774W, 1541W, 2315W, va cong suit
phan khang la 465Var, 917Var, 1353Var.

Trong 2 gidy dau tién, két qua giéng nhu
trong trudng hop 2. Khi chuyén tir Mode 1 sang
0 ¢ giay thir 2, ta nhan thay vot 16 xay ra nhiéu
gidng nhu trudng hop 3, thoi gian xéac lap cua P
dai hon (khoang 0.6s), giam dang ké so voi
truong hop 3 va sau khi xac lap, dién ap cua hé
thdng ciing bi tut giam mot chit so véi Mode 1.
Sai s6 chia cong suat P I6n nhat vao khoang
0.3%. va Q tang 1én dén 2%. Do tac dong cua sy
taing chénh léch ty ¢ cong suat giira cac bo
nghich luu, sai sé chia cong suit ciing s& ting
1én cao hon so vdi ty 1 1:1:1, nhung hé théng
van giir dugc sai s trong giGi han.

4.5. Truong hop 5- Ty 1é cong suat P 1a 1:1:1,
ty 1é cong suéat Q 1a 1:2:3, Mode 1 trwéc sau
d6 chuyén sang Mode 0 & 2s.

2000

Prw]

1500

oo P1=15:89, P2=:1595, P3§= 1586 rP1=14E72, P2=1473, Ps% 1480

500 i | ; i I i |

2000

1500 L_3=1420
Q2=945.3

Q_3=1291E
. e Q2E8T6 e

10000 ...t

500

-500 L

Q1:4:71.8

0L R

Ql1=435.1 :

Time offset. 0

Hinh 11. Két qua mé phong trong truong hop 5.

Bing 10. Sai s chia cong suit Mode 1.

P, P, P
Saisé | 006% | 031% | 0.25%

Q1 Q2 Qs
Sai sb 0.23% 0.05% 0.07%

Bang 11. Sai s6 chia cong suit Mode 0.
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P1 P, P3
Sai s6 0.20% 0.14% 0.34%

Q1 Q: Qs
Sai s6 1.93% 0.67% 1.07%

Truong hop 5, hé théng chay Mode 1 trong
2 gidy dau tién va chay Mode 0 & 2 gidy tiép
theo, ty I¢ chia cong suit P va Q lan nay khac
biét chir khong ddng thoi nhu cac trudng hop
truge, chia P ¢ ty 1é 1:1:1 va chia Q ¢ ty I¢
1:2:3. Cong suat tc dung cua cac bo nghich luu
& Mode 1 lan luot 1a 1589W, 1595W, 1586W,
va cong suit phan khang la 471Var, 945Var,
1420Var. Cong suat tac dung cua cac bd nghich
luu & Mode O lan luot la 1472W, 1473W,
1480W, va cong suat phan khang la 436Var,
876Var, 1291Var.

Trong 2 gidy dau tién, hé théng thé hién
hiéu nang rat tét khi vot 16 thip, sai sé cao nhit
khoang 0.3%. Khi chuyén tir Mode 1 sang 0 &
gidy thir 2, ta nhan thiy vot 16 xay ra nhiéu, thoi
gian xac lap khoang 0.2s, kha giéng véi truong
hop 3. Sau khi xac lap, dién ap cua hé thng
ciing bi tut giam mot chit so véi Mode 1. Sai s6
chia cong sut P vao khoang 0.3% & Mode 1 va
0.35% & Mode 0. Sai s chia cong suat Q la
0.25% & Mode 0 va 2% ¢ Mode 1. Viéc chia Q
gap nhiéu kho khin mot phan do anh hudng tro
khang duong day va thiéu théng tin hiéu chinh
tur trung tam.

4.6. Trwong hop 6- Ty I cong suat P 1a 1:1:1,
ty 1é cong suéat Q 1a 1:2:3, Mode 3 trwéc sau
d6 chuyén sang Mode 2 & 2s.

"
2500 [\,M]

2000
1500

1000
500 -

or N N
500 i i i i i i

Q

2000 , . . [\Ta'] . .
1500 LQ3=1314 i Q3:514°2 :
1000 ....Q2:87;1.9 ...... R |" ..... Q 2=9522 ]
500 Q1=432.3 : . Q1:§481.8 :

ok .......... .......... e .....................
Fon i | i | | i |

0 IR 1 15 2 25 3 35 4
Time offset: 0

Hinh 12. Két qua mé phéng trong trudng hop 6.

Bing 12. Sai s chia cong suit Mode 3.

P1 P> Ps
Sai sb 0.27% 0.20% 0.13%
Q1 Q2 Qs
Sai sb 0.94% 0.10% 0.38%

Bing 13. Sai s chia cong suit Mode 2.

P, P, P

Sai sb 0.63% 0.00% 0.50%
Q1 Q2 Qs

Sai sb 1.93% 0.73% 1.13%

Truong hop 6, hé théng chay Mode 3 trong
2 gidy dau tién va chay Mode 2 & 2 gidy tiép
theo, ty 1& chia cong suit P va Q giéng véi
truong hop 5, chia P ¢ ty 1€ 1:1:1 va chia Q & ty
lé 1:2:3. Cong suat tac dung cua cac bo nghich
luu & Mode 3 lan luot la 1486W, 1493W,
1492W, va cong suit phan khang la 433Var,
872Var, 1314Var. Cong suit tic dung cua cac
b6 nghich lvu ¢ Mode 2 lan luot 12 1578W,
1588W, 1596W, va codng suat phan khang la
482Var, 953Var, 1402Var.
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Trong 2 gidy dau tién, hi¢u ning hé thong
kha t&¢ khi vot 16 16n, thoi gian xac lap dai
(khoang 0.9s), sau 1s thi hé thong 6n dinh dan.
Dién 4p ciing bi sut giam mot chit do mét tin
hi¢u cong suat P tir trung tim diéu khién. O ché
dd nay chling ta can cai thiéu hon kha nang dap
tng cua hé théng. Khi chuyén tir Mode 3 sang 2
& gidy thtr 2, ta nhan thay vot 16 ¢6 Xay ra nhung
it, IGc nay tin hi¢u P dugc cung cip tro lai va tin
hiéu Q bi ngat di. Thoi gian dé hé thong xac lap
Ian nira khoang 0.2s rat nhanh. Sai s6 chia cong
suat P vao khoang 0.3% & Mode 3 va 0.6% &
Mode 2. Sai s chia cong suat Q 1a 1% ¢ Mode
3 va 2% & Mode 2. Viéc chia Q gap nhiéu kho
khin mot phan do anh huong tré khang duong
day, thiéu thdng tin hiéu chinh tir trung tam. So
sanh gitra hai ché do ta nhan thay do sut ap ¢
Mode 3 (khi méat tin hiéu hiéu chinh P) 1a Ién
hon so véi Mode 2 (khi mat tin hiéu hiéu chinh

Q).

4.7. Truong hop 7- Pit cong suat P vao céac
bé nghich lwu lin lwot 1& 500W, 1000W,
1500W, dwong truyén lién tuc, Mode 1.

P
3000 . , ‘ . [\fv] . : ‘ :
2000l B et Bl ey 4
1o : P2:996
: P1=499
o .............. PP 4
arva)
— .
© Q3=887.9 |
-Q2=596.1
T S e R
...... R T SRS ST T SR S B
0z 04 0 ik} 1 12 14 16 18 2

Time offset. 0

Hinh 13. Két qua md phong trong trudng hop 7.

Bang 14. Sai s6 chia cong suit Mode 1.

P1 P2 P3

Sai s6 0.2% 0.4% 0.2%
Q1 Q2 Qs

Sai s6 0.07% | 0.40% | 0.29%

Cong suat tac dung cua cac bo nghich luu &
truong hop nay lan luot 1a 499W, 996W,
1503W, va cong suat phan khang la 297Var,
597Var, 888Var.

Khi ta dit cong suat tac dung vao ting bo
nghich Iuu va chay & mode 1 vai sy hiéu chinh
tir trung tdm diéu khién két hop. Ban dau cong
suit vot 1én gia tri t6i da cua nd, sau d6 dan on
dinh. Thoi gian xac lap 1a 0.2s. Sai sb cong suat
I6n nhat khoang 0.5%. Két qua dat duoc rat kha
thi v&i thoi gian xac 1ap ngin, d6 chinh xac cao
bat chip ty 1& cong suit hay su chénh léch tro
khang dwong day gitta cac bo nghich luu. Tuy
nhién vot 16 cao cé thé anh huong chit luong hé
théng ban diu, can phai cai thién nhiéu hon.

4.8. Thir nghiém thuc té dung DSP 28335.

Thir nghiém nay dugc thuc hién trong
phong thi nghiém dién tar cong suat véi ba bo
nghich luu 3 pha, driver cua Semikron, LEM
HX 20P va LX-25P, cliing véi cac dong hd cam
bién do dong dién va dién ap ngd ra. Md hinh thi
nghiém duoc chup lai nhu hinh 14 bén dudi. Bo
didu khién trong tung inverter ding DSP
TMS320F28335 va két qua dién ap va dong dién
duoc luu lai bang may oscilloscope Tektronix
TDS2014B va dong hd do Fluke 345. Puong
truyén thong tin duoc dung & day 1a RS485, dam
bao do tin cay hé thdng. Trong qué trinh thuc
nghiém, ty 1é cong suat P,Q la 1:1:1 giira céc bo
nghich luu va Mode 1 dang bat. Két qua do dac
duoc thé hién nhu sau:
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Hinh 14. M& hinh thyc nghiém lu6i Microgrid doc
lap.
481  Truong hop 1: Ty 1¢ P1:P2:Ps = 1:1:1,
Q1:Q2:Q3 = 1:1:1, Tdi ¢é dinh.

11

LIN ()

B0 181450 18:15:00 18:15:10 161520 18:15:30 18:15:40

LINCw)

18:13:50 18:14:00 18:14:10 18:14:20 18:14:20 181440 1B:14:50
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"
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Hinh 15. C6ng suét tac dung caa ba bd nghich luu
trong truong hop 1.

Trong truong hop 1, ta chia cong suét tac
dung cua ba bo nghich luu ¢ ty 1€ 1:1:1. Trong

d6 tai dugc ¢b dinh véi gié tri cho trugc. Cong
suét tac dung cua ba bo nghich Iuu lan luot 12 Py
=945 W, P, = 935 W, P; = 945 W. Sai sb chia
cong suat tac dung giira ba bo nghich luu khong
dang ké.

4.8.2  Truong hop 2: Ty I¢ P1:P2:Ps = 1:1:1,
Q1:Q2:Qz = 1:1:1, Tdi thay déi theo ham buwoc.

275

22544

LN (ki)

LN (k)

L1N (kUi

18:2:1:30 IE:ZL:OI) IE:ZL:SO 18:2:3:03 18:2:3:30
Hinh 16. Cong suét tac dung caa ba bd nghich luu
trong truong hop 3.

Trong trudng hop ndy ty 16 cong suat P cua
cac bo nghich luu 1a 1:1:1 va ty Ié cong suat Q
13 1:1:1. Khéc vdi truong hop 1, ta cho tai thay
ddi theo budc voi gigi han nhu sau: Pimax =
2050 W, Pomax = 2045 W, Psmax = 2045 W,
Pimin = 120 W, Pomin = 115 W, Psmin = 115
W. Cong suat tac dung cua ba bo nghich luu
dugc thé hién ¢ hinh 16. Két qua da cho thy
dugc kha nang dap tng cua hé thong khi tai thay
doi lién tuc van giir dugc ty l¢ cong suat tac
dung 1:1:1 trong sai s6 cho phép.
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5. KET LUAN

Bai bao da trinh bay giai thuat diéu khién
Droop cai tién cho phép chia cong suat chinh
Xac ty 1¢ voi cong suat dinh muc coa cac bo
nghich luu ap ba pha két ndi song song trong
lu6i doc lap theo thir tw wu tién. So dd dé xuat
khong yéu cau diéu kién bang nhau cua dién ap
ngd ra hay ty I¢ cong suat giéng nhau giita cac
bo nghich Tuu. Két qua md phong cho nhiéu b
nghich Iuu cho thdy wu diém vuot troi ciia so do
d8é xuét so véi so do truyén thong dic biét duoc
thé hién trong truong hop théng sb tro khang
duong day cua cac bo nghich luu khac nhau.
Trong thtr nghiém thuc té, ngay ca khi tai thay
dbi lién tuc theo thoi gian thuc, giai thuat van c6

thé chia cong suét cho tirng bd nghich luu chinh
X4c trong gidi han cua ching. Viéc han ché anh
huong duong truyén théng tin gitra cac bo
nghich luu dugc giai quyét gép phan ting tinh
6n dinh khi su ¢ xay ra. Nhitng diéu nay d tao
nén mot hé thong diéu khién nhanh chéng, hiéu
qua, linh dong ma van duy tri duoc d6 6n dinh ¢
muc cao. Tiép theo vot 16 ¢ khoan thoi gian dau
két ndi va han ché do sut &p s& la nhiing van dé
tiép theo can duoc quan tam va giai quyét.

Loi cam on: Nghién ciu nay dwoc tai tro
boi Pai hoc Quac gia Thanh phé Hé Chi Minh
(PHOG-HCM) trong khudn khé dé tai ma so
B2014-20-06

A New Adaptive Control Strategy of active
and reactive power sharing in Islanded

Microgrids
e Le Minh Phuong
e Hoang Vo Duc Duy
e Pham Thi Xuan Hoa
¢ Nguyen Minh Huy
e Vo Ngoc Dieu

Ho Chi Minh City University of Technology, VNU-HCM

ABSTRACT

This paper proposes a new control sharing
method for parallel three-phase inverters in an
islanded microgrid. The proposed technigque
uses adaptive PIDs combined with the
communication among the parallel inverters to

accurately share active power and reactive
power among the inverters via adjusting the
desired voltage if there is a distinct difference
between line impedance and the load change in
the microgrid. Moreover, the paper also
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presents the response ability of the inverters to
maintain the error within the allowed limits as
the transmission line is interrupted. The
proposed technique has been verified in a
microgrid with three parallel distributed
generation-inverter units using
Matlab/Simulink. In the simulation, as the droop
control using the communication information
among the inverters, the sharing errors for
active power and reactive power are around
0.2% and 0.6%, respectively. As the connection

between the microgrid and transmission line is
interrupted, the sharing errors for active power
and reactive power increase to 0.4% and 2%,
respectively. The simulation results have
indicated that the proposed technique is
superior to the traditional droop control in
terms of the accuracy and stability. Therefore,
the new proposed technique can be a favor
alternative model for active power and reactive
power sharing control of parallel inverters in an
islanded microgrid.

Keywords: Active power sharing, droop control, low-bandwidth synchronization signals,

microgrid, reactive power sharing.
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