SCIENCE & TECHNOLOGY DEVELOPMENT, Vol.19, No.K2 - 2016

Phuong phéap diéu khién sliding mode va
droop control cho cac b6 nghich Iuu trong

Microgrid

e Pham Thi Xuin Hoa*
*  Nguyén Minh Huy ?

1Khoa Pién — Dién Tu, Truong DH Cong nghiép Thuc pham TP.HCM
2Khoa Dién — Dién Tw, Trudong Pai hoc Bach Khoa, PHQG-HCM
(Ban nhan ngay 05 thang 02 nam 2015, hoan chinh sita chita ngay 24 thang 02 nam 2016)

TOM TAT

Piéu khién bén viing va linh hoat 1a muc tiéu
chinh ciia microgrid déc ldp. Microgrid c6 thé ¢6
cac bé nghich lheu khdc nhau véi cdc tai tuyén
tinh hodc phi tuyén. Séng hai dong dién gay ra
bdi cdc tai phi tuyén [am cho bé diéu khién dién
ap kiéu PI (Proportional Integral) hodc PID
(Proportional Integral Derivative) sé cho dirong
ddc tinh cua dién dp ngd ra b nghich luu c6 do
Vot 16 va sai sé xdc ldp cao, trong truong hop
microgrid hoat déng ¢ ché dg déc ldp. Hon nita,
tinh bén viing ciia hé thong vong kin PID khdng
duwge dam bao. Mot s6 nghién ciru da ding b
diéu khién dién dp kiéu PR, b¢ diéu khién PR ¢
kha nang khir dwoc song hai va cho tin hiéu dién
ap c6 dang sin hon. Tuy nhién, bé diéu khién PR
sé cho mot do léch nhé vé tan sé do viéc lua chon

cac thanh phan hai. Trong bai nay trinh bay
phirong phép diéu khién trieot bam SMC (Sliding
Mode Control) dé diéu khién cic bé nghich leu
két noi song song trong mot microgrid hoat dong
déc ldp, bo diéu khién ndy c6 thé cdi thién dwoc
ddc tinh bén viing ciua hé thong diéu khién va
gidam sai s6 xdc ldp. Tinh én dinh cia hé thong
vong kin dwoc xdc dinh theo tiéu chudn
Lyapunov. Cdu triic ciia bé diéu khién bao gom
vong diéu khién SMC bén trong va vong diéu
khién Droop control ¢ bén ngodi. Muc dich chinh
ciia bai nay | thiér ké vong diéu khién SMC bén
trong dé cdi thién tinh chat dong hoc cua
microgrid. Cac két qua thu dwoc tir viéc mé
phong trong matlab.

Tir khéa: Piéu khién truwot bam, diéu khién bén viing, cdc bg nghich heu song song.

1. PAT VAN PE

Tinh 6n dinh va linh hoat 1 van d& quan tdm
trong microgrid doc 1dp, dac tinh nay dwoc quyét
dinh boi chién lwge didu khién cia chung ta.
Trong bai nay dwa ra chién lugc diéu khién cho
c4c bo nghich luu gidng hodc khac nhau, két ndi
song song va cung cip cong sudt cho céc tai tuyén

tinh hodc phi tuyén. Két ndi song song dé nang
cao hiéu sudt ngudn phat, ning cao do tin cdy.
Tuy nhién, phai diéu khién chia cong suét cho cac
bo nghich Iuu. Tai phi tuyén 1am méo dang dong
dién ngudn cta bd nghich lvu. DONg tai ludn co
thanh phan song hai, va néu thanh phan hai nay
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khong phan déu giita cac bd nghich luu s& co
nguy co qua tai va lam néng b nghich luu. Piéu
nay lam cho tudi tho ctia chung giam di rat nhiéu.
Nhuoc diém chinh cta droop control 13 khéng gii
dugc tan sb va dién ap bang gia tri dinh muc.
Nhung ¢ mang dién ap thap thi dién ap cho phép
thay doi trong mot pham vi cho phép. Tuy nhién,
viéc chia tai theo kiéu droop control con bi anh
huéng béi tré khang cua dudng day, 1am cho viée
chia dong khong déu giira cac b nghich luu, dic
biét 1a d6i vai tai phi tuyén thi viéc chia dong hai
khong déu s& 1am anh huong dén tudi tho cua bd
nghich lru. Su két hop ciia vong diéu khién SMC
s& diéu chinh lai tin s6 va dién 4p cua microgrid
gan v6i gia tri tham chiéu [1], [2]. D4 c6 nhiéu
nghién ctu vé phuong phap diéu khién nay,
nhung muc tiéu cha yéu 1a tap trung diéu khién
SMC cho dong dién va dién 4p ngd ra ciia mot bo
nghich Iwu trong microgrid ddc 14p [3], [4]. Bai
nay thiét ké bo diéu khién SMC dé cai thién
nhimg khuyét diém cta droop control. By diéu
khién SMC két hop v6i droop control dé dap tmg
cho viéc ddng bd cua cac bd nghich luu trong
Microgrid doc 1ap véi cac tai phi tuyén. Voi mo
hinh SMC nay thi do 1éch dién 4p va tan s6 duoc
giam thiéu so v&i gia tri dinh mue, cai thién dugc
d6 6n dinh ctia microgrid. Cac két qua mo phong
s& cho thiy diéu nay. Chién luoc didu khién ¢ day
I st dung vong diéu khién cong sudt droop

control & bén ngoai va vong diéu khién SMC dé
diéu khién dién 4p va dong dién & bén trong. Bai
nay diéu khién trong hé toa d6 dq0 dé diéu khién
dinh huéng theo dién ap, tir 46 c6 thé diéu khién
cong suat tac dung P va cong suat phan khang Q
mot cach doc lap. Hé théng diéu khién dam bao
duoc tinh 6n dinh coa cac bd nghich luu hoat
dong song song trong microgrid ddc lap, cai thién
dugc dap tmg dong hoc cua hé théng. O day trinh
bay luat diéu khién SMC cho hai hodc nhiéu bd
nghich luu giéng hodc khac nhau két ndi song
song trong mot microgrid doc 1ap. Phuong phap
diéu khién truot bam SMC 1a phuong phép diéu
khién don gian va hiéu qua, diéu khién quy dao
cua hé théng doc theo mot mat truot dugc thiét
ké [5], [6]. Tin hiéu ngd ra duoc diéu khién bam
theo tin hiéu ngd vao mong muén. Vi vay, SMC
la mot giai phap cho viéc diéu khién cac bo
nghich Iru trong ché do doc 1ap voi nhiéu phu tai
phi tuyén. Tinh 6n dinh va bén viing ciia hé thong
dugc sir dung boi tiéu chuan Lyapunov. Céac két
qua md phong cho thiy bo diéu khién SMC s&
lam giam thiéu dwoc su anh hudng cia séng hai
dong dién do tai phi tuyén gay ra.

Dbi tuong nghién ctu 1 hai bé nghich luu
gidng hodc khac nhau két ndi song song cung cip
cho tai tuyén tinh hodc phi tuyén hoat déng trong
mot micro grid doc 14p nhu & hinh 2.

So dd twong dwong mot pha ctia hai bd nghich luu ba pha két néi song song dwoc biéu dién ¢ hinh 1.

"V'de

Hinh 1. Mach dién twong duong cua hai bo nghich Iuu song song trong micro grid doc 1ap
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Hinh 2. C4u hinh ciia micro grid hoat déng doc 1ap

2. Phwong phap diéu khién
2.1 Thiét ké bd diéu khién Droop control

Co s6 1y thuyét ciia phuong phap diéu khién
chia cong suat Droop control dugc trinh bay theo
[7], [8] nhu sau:

Vs .
P = RZ +X2 [R(VS - VLCOS6) +XVLSln6] (1)
Vs ]
Q = RZ2+ X2 [_RVLSln6 + X(VS - VLCOS6)](2)

Trong duong diy phan phbi néu X>>R va &

vc{

RH4X

PCC

Vsi0

]

.

l}’ﬁ Q

; Load ;

Vil

Hinh 3. So db phat cong suét cta bd nghich lru

Cong suit chay trén duong day duoc tinh:

nho. Khi d6 cong thirc (1) va (2) tré thanh:

_XQ
L_VS

_XP
AR

5 3)

; Vs -

Cong thte (3) cho thay tan s thi phy thudc
vao cdng suit tac dung P, dién ap phu thudc vao
cbng suat khang Q. Vi vay dién 4p duoc diéu
khién boi Q, tan s dwoc diéu khién boi P. Tuyén
tinh gan ding cong thirc (3) ta thu dwoc cong thire
cho diéu khién Droop P/f va Q/V:

{f:fo_m(P_Po)
Vs = Vso —n(Q — Qo)

4
)
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Hinh 4. So @b khéi bd diéu khién Droop control

Trong d6: Po, Qo 1a cdng suit tac dung va
phan khang dinh muac ctia bo nghich luu. P, Q 1a
C4C gi4 tri cong suit tac dung va phan khang thuc
té ma b nghich luu cung cdp cho tai. Vo, fo 1a
dién ap dinh muc va tan sb dinh muc cua nguén
va tai. V, f1a dién 4p va tan sd ¢ ngd ra cua bd
nghich luu. Hé s6 do déc m va n dugc chon theo
d6 thay dién ap va tan sb cho phép so véi dinh
muc:

ﬁ) _fmin = VO _Vmin
Pmax_PO , Qmax_QO

So d6 khéi cua vong diéu khién cong suat
Droop control bén ngoai va vong diéu khién SMC
bén trong dugc thé hién ¢ hinh 4.

©)

m =

2.2 Thiét ké bp diéu khién trugt SMC

T hinh 2, ta ¢6 cac phuong trinh vi phan:

di, v 1

.(—1=ﬂd——vc

e L " L

dv, 1 1,

@ - chTch (7)
| di, 1 1

& "L, L™

Trong d6 d 1a tin hiéu diéu khién cua hé
thong.

Biéu dién hé phuwong trinh (7) trong hé toa
d6 dq0 ta dugc hé phuong trinh (8):

. Veaf =Vee . o
Dién ap = Sliding mode
tham chiéy controller
: Vac .
lig=—d; ——v,y+ wi
1d L1 d L1 cd 1q
Vac 1 .
l = — V., — Wl
1q L1 q L1 cq 1d
. 1. 1
Vea = Zlia — laa + WV¢q
C C
1. 1. 1 ®)
Veq = Ellq - Equ — WV¢q
: VUca 1 + wi
l = 7 wl
2d LZ LZ Ld 2q
: Ucq 1 .
lyg =—— ——Vp, — Wi
2q LZ LZ Lq 2d

Thiét ké bo didu khién truot trong hé toa do
dq 1a xac dinh tin hiéu diéu khién dq va dq sao cho
cac tin hiéu dién 4p va dong dién ngd ra bo
nghich luu bam theo tin hiéu mong mubn. Pinh
nghia cac bién trang théi trén truc d va truc q:

X1qg = g — g

X2da = Vea = Vea ©)

X3q = laqg = l3q

Trong d6 ij4, Vg, i3 1an luot 14 cac tin
hiéu tham chiéu ciia dong dién ngd ra bo nghich
luu, dién ap trén ty, dong dién qua tai chiéu 1én
truc d.

X1g = l1q — liq
X2q = Veqg — Vegq (10)
X3q = i2q - i;q

Trong d6 iiq, Vg i3q lan luot 14 céc tin
hiéu tham chiéu ciia dong dién ngd ra bo nghich
luu, dién ap trén ty, dong dién qua tai chiéu 1én
truc q.
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T hé phuong trinh trang thai (9) va (10) ta
chon mat trwegt cho truc d va truc g:

S =a1dX1d + A2dXod + A3dX3d = A1d(iyq —
)t a(Veq — Veg)t asd(iza — i2q)

Sq =a1gXaq * A2gX2q + A3gXaq = Aaq(izg — ig)
aZQ("')Cq - “'JZ‘q)+ a3q(i2q - l;q)

Trong d6 aig, azd, a3d, A1q, 82q, 33 l& CAC hé
s6 duong. Luat diéu khién dg va dq s& diéu khién
hé thng sao cho khi t tién ra vo cling thi cac bién
trang thai X1d, Xod, Xad, X1q, X2q, X3q S€ tién dén ZEero,
khi d6 phuong trinh Sg=0 va S4=0 s& x4ac dinh mat
trugt Sq Va Sq can thiét ké. Van dé dat ra 1a xac
dinh luat didu khién dg va dq dé dua cic quy dao
pha ciia hé thong vé mit trugt S¢=0, Sq=0 va duy
tri trén mat truot mot cach bén viing véi cac su
thay ddi dot ngot cua cac théng s hé thong. Biéu
dién hé phuong trinh (9) & dang phuong trinh
khong gian trang thai cua hé thong trén truc d:

Xq = AgXq+ Baug + Dy

[0 —— 0]
X14 |1 Ly 1|
Trong do: Xy = |%2al, Aq = |¢ -
Tad [o = oJ
L
00 dg
Ba=l0 o o[ uw=]|0]|
0 00 0
v, .
- Cd_izd_'_wilq
Do=| I
d WXpq
WX3q

Sa = Gyg¥yq + Apq¥aq + AzgXsg
=[Aqa @a azq]X, (11)

Vay dé hé thong ludn 6n dinh tiém can tai Sy
= 0 thi qu¥ dao pha cuia hé thdng bat budc phai di
chuyén trén mat truot S¢=0, dé lam duoc didu ndy

M0 0 d,
Bs=10 o O'uq_[ol’
0 0O 0

thi theo nguyén Iy 6n dinh Lyapunov, ta chon
ham Lyapunov: V,; = %Sé. Ta thdy Va(Sq) xéac
dinh dwong va phai ¢6 S;.5; < 0. Khi Sg> 0
nghia 1a quy dao pha di ra khoi mit truot thi tin
hiéu diéu khién dq phai diéu khién sao cho S, <
0 dé quy dao pha tré vé mit truot. Khi Sg<0 nghia
la quy dao pha di ra khoi mat trugt thi tin hiéu
diéu khién dg phai diéu khién sao cho thi S, > 0
dé quy dao pha tré vé mat truot. Khi Sq =0 thi
$'; = 0 nghia 1a quy dao pha d4 nam trén mat
trwot. Vi vay ta chon:

Sa = —k1qSq — kaasign(Sy) (12)

Trong d6 ki Va koq 12 céc hé sb duong. Luc
nay quy dao pha cia hé thong luén duoc dua vé
mit trugt S¢=0 Va giir 6n dinh trén d6. Tir (11) va
(12), ta c6 luat diéu khién cho truc d:

dg
1 [-Likig.Sq  kpgLlyisign(Sy) .
= - + Lyl
Vac A1q A1q
Liaszq Liayq
+Xpq + Vg — - 1d
4L, a,4C
+ Liayq wliay, WL i
3d — 2q — 1l1q
a;4C A1q
QAsq
-— lexgq] (13)
A1q

Biéu dién hé phwong trinh (10) ¢ dang
phuong trinh khong gian trang thai ctia hé thong
trén truc q:

Xqg = AgXq + Baug + Dy

Trong do:
1
[0 - 0 1
xlq |1 1 1|
X, =%l 4,=1- 0 —-|
c c
x3q 1
0 = 0
2
”Zd Pk ;
—7. la T Whg
D — 1
q _(szd
_(ngd
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Sq = Qugtig + Gagdaq + Gzqag
=[tq G2q G3q]X, (14)
Tuong ty nhu trén, ta chon:
Sq = —k14Sq — kagsign(S,) (15)

Tur (14) va (15), ta c6 luat diéu khién cho
truc q:

dq
1 [~Likig- Sy kaglysign(S,) .
= - + Lyl
Vac alq alq
Lia Lia
3 142
+Xaq + Vg — g = T X1q
4L, a,4C
Lia, wl,a,
+ 1% L %20 + wlyiyg
a,,C 1 a
1q 1q
as
+—1 wL1x3d] (16)
aiq

Khi quy dao pha cua hé thong xut phat tir
mot diém bét ky dén cham vao mit truot thi tin
hiéu diéu khién dg va dq ludn phai thay d6i dot

ngot dé dua quy dao pha cua hé thong vé mat
trugt S¢=0 va S;=0 nén xay ra hién tuong
chattering, hién tugng nay gay phat nng thiét bi.
Dé loai trir hién twong nay ta thay ham sign trong
luat diéu khién bang ham sat dé tin hiéu dg va dq
khong thay dbi dot ngot. So dd diéu khién sliding
mode caa hé théng trong hé toa do dq thé hién &
hinh 5.

Trong so d6 diéu khién & hinh 5, dién ap
tham chiéu v} = Vegrer VA Vg = Vegres 12 dién
ap tham chiéu lay tir ngd ra cua bo diéu khién
Droop control. Khi d6 dong dién tham chiéu &
ngd ra b nghich lwuva dong tham chiéu cung
cap cho tai caa mdi bo nghich luu duoc tinh theo
biéu thuc:

)
i ——de—iv + wi}
20 =7 "7, Vi 2q

(
| *

: Veq 1 %
{ =TT T TV — Wiy
1
I

h - Mt trwot Sdq _‘
1:7q MQ ’ Q Sr:q

| Vedg By dqref
—()

’ Vedq
. *

— - 1

g =7~ 17
7L, L @an
in = Cf);q + i;q + wCv},
Luit dicukhién| ue=ddVde | pooopis »ixg
0 cong thitc | ug=dq.Vde ° ﬁi} : \ cdgq
(13). (16) » 11dq

Hinh 5. So @b khéi ciia bo diéu khién SMC trong hé toa do dq0
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2.3 M6 hinh héa b nghich Iuu v tai

B6 nghich luu va bo loc két ndi vai tai RC song song duge mé hinh héa nhu & hinh 6.

—

Bonghich
lvu va bo loc

1 116 ice 1k
SL: "\“ SC
oL

oL

1

SLi|11q

S — — —
I Tai
/Lé
1 128

- E ! ! R CiS VLd

3.
oRrCr
RLCrf

C.S

Hinh 6. M& hinh hda bd nghich luu va tai trong hé toa do dq0

\ 4

Bang 1. Cac théng s6 mé phong cho b diéu khién Droop control, SMC va bd nghich luu

Théng sé Giatri Pon vi Théng sé Giatri | Ponvi
Dién cam Ly 1.2 mH Tan s dinh murc fy 50 Hz
Dién cam L, 0.4 mH Hé sb truot m 3.125e-5 rad/J
Pién dung C 50 UF Hé sé truot n 5.73e-3 V/Var
Pién tré tai dinh mirc Ry 9 Q kig Va kiq 2.0883x10*
bién dung tai dinh mirc C, 315 WF kag Va kaq 4.1667x10*
Cong suat dinh murc ngd ra Po 14 kW 4014 1
Dién 4p tai tham chiéu v; 310 \Y Az Aaq 1

Trang 46




TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K2- 2016

3. KET QUA NGHIEN CUU

St dung cong cu Matlab/Simulink mo
phong cho hai b nghich luu hoat dong song song
trong microgrid doc 1ap nhu ¢ hinh 1 theo cac
thong s6 cho trong bang 1. Ta c¢6 cac két qua vé
dic tuyén dong, ap, cong suat nhu sau:

VL(V)

600

400

% AVAVAVAVAVAVAVAVAVAVAVAVAVA

AAAAAAAAAAANAAAA

Y XYY
\VAVAVAVAVAVAVAVAVAVAVAVAVAV)

40

'GOGE 00l 002 003 004 005 006 007 008 009 01

1 999.9000004890000¢
AARAXAKAXKAX

0 001 0.02 003 0.04 0.05 0.06 007 0.08 0.09 01
() 1)

Hinh 7. () Dang s6ng dién ap dat 1én tai, (b)
Dang séng dong dién qua tai

Hinh 7 cho thiy bién do dién ap tai Vi, =
309.7V, sai léch rat it so v6i gia tri tham chiéu
(310V). Dong dién qua tai c6 bién do 1a 34.58A.
Céc dic tuyén 6n dinh vao thoi diém t =0.005s,
trong khoang thoi gian 0<t <0.005s quy dao pha
chua bam theo tin hiéu dat vi lGc nay tin hiéu diéu
khién dang diéu khién quy dao pha cua tin hiéu
ngd ra tiép can vao mit truot dé tin hiéu ngd ra
badm theo tin hiéu dat. Sau khoang thoi gian
t=0.005s thi tin hiéu diéu khién di diéu khién
duge quy dao pha cua tin hiéu ngd ra bam theo
tin hiéu dit c6 dang hinh sin. Tin hiéu diéu khién
s& diéu khién lién tuc dé dua quy dao pha cua tin
hiéu dong va &p ngd ra nam trén mit trugt S da
dugc thiét ké thi ldc d6 tin hiéu dong va &p ngd
ra s€ bam theo tin hiéu dat cia no.

| Fundamental (50Hz) = 309.7, THD= 1.19%
T T T T T

Mag (% of Fundamental)

. | ! | L
0 100 200 300 400 500 600 100 800 900 1000

Frequency (Hz)

Fundamental (50Hz) = 34.58 , THD= 2.03%
T T T T

Mag (% of Fundamental)

0 100 200 300 400 500 600 700 800 900 1000
Frequency (Hz)

Hinh 8. Phan tich phé cua dién 4p dat 18n tai va
dong dién qua tai

Hinh 8 cho thiy téng d6 méo dang séng hai
cua dién ap dat 18n tai 12 1.19%, va tong do méo
dang song hai cia dong dién qua tai 1a 2.03%. Ta
thdy song hai dong dién va dién ap 1a khong dang
ké, dap tmg dugc yéu cau vé chit luong dién. Do
bo diéu khién SMC diéu khién tin hiéu ngd ra
bam theo tin hiéu dat, vi tin hiéu dat c6 dang hinh
sin nén tin hiéu ngd ra cing it bi anh hudng boi
tai phi tuyén.

Hinh 9a cho thiy dic tuyén cua dién ap trén
tu Ve (dudng mau xanh) bam sat theo dic tuyén
cta dién ap dat Vcrer (dwong mau do). Tuy nhién,
c6 mot khoang thoi gian 0<t <0.005s quy dao pha
chua bam theo tin hiéu dat vi lGc nay tin hiéu diéu
khién dang diéu khién quy dao pha cua dién ap
tiép can vao mat truot. Hinh 9b cho thiy bién do
dong dién ngd ra ciia mdi bo nghich luu ¢ gia tri
1 17.25A (duong dic tuyén mau do), bién do
dong dién qua tai ¢ gia tri 1a 34.5A (duong dic
tuyén mau xanh), diéu ndy cho thiy su két hop
cta bo diéu khién SMC va b Droop control da
thuc hién chia cong sudt chinh xéc trong truong
hop tai phi tuyén.
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Hinh 9. (a) Dién ap ngd ra trén tu Vc va dién ap
tham chiéu Vcrer, (b) DONg dién phét ra cia mdi bd
nghich luu (I12) va dong dién qua tai (IL) trong hé toa
d6 dq0
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Hinh 10. (a) Cong suit tac dung, (b) Cong suit
phan khang phat ra cua hai by nghich luu khi cho tai
thay déi

Hinh 10 cho thiy sy két hop cta bd diéu
khién SMC va bo Droop control d4 thuc hién chia
cong suit déu cong suat cho mdi bd nghich luu
ngay ca trong trudng hop tai phi tuyén thay doi.
bap ung dong hoc clia microgrid ciing dugc cai
thién.
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Hinh 11. (a) Dong dién qua tai (IL) va dong phat
ra ciia mdi bo nghich luu (12), (b) Pién ap dit 16n tai
khi cho tai thay déi

Hinh 11a cho thay khi dong dién qua tai ting
tir 34.5A dén 46A thi dong dién phat ra ciia mdi
bo nghich luu ciing tang tir 17.25A dén 23A, diéu
nay cho thay viéc chia tai rat chinh xac. Hinh 11b
cho thiy khi tai tang thi dién ap dat 1én tai giam
tir 309.7V dén 304.5V, dam bao chét luong dién
ap cung cap cho tai. Dac tuyén dong va &p rat on
dinh.

Theo céc két qua mé phong trong bai nay
cho thiy diéu khién truot SMC c6 hai pha: pha
tiép can (reaching phase) va pha trugt (sliding
mode). Tinh bén vig, khong nhay dbi voi nhidu
cua didu khién truot chi ¢6 thé dat dwoc & pha
truot (£0.005s), con pha tiép can thi khong cé
tinh bén vimg (0< t <0.005s). Do viy dé tang tinh
bén vimg cta diéu khién truot, ngudi ta giam
thiéu thoi gian cia pha tiép can, nghia 12 1am sao
cho quy dao pha tiép can mit truot cang nhanh
cang tét. Néu chon mat truot c6 khau tich phan
thi pha truot s& xay ra ngay tai thoi diém ban dau,
nghia 12 hé théng co tinh bén viing ngay tai thoi
diém dau.

4. KET LUAN

Bang phwong phap diéu khién truot bam
SMC da diéu khién dugc hai hodc nhiéu bd
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nghich luu két ndi song song, phwong phap diéu
khién nay ¢ thé cai thién dugc déc tinh bén vimg
va giam sai sb xac lap, giam thiéu dugc dd méo
dang dong dién va dién ap do tai phi tuyén gy ra.
Bo diéu khién SMC da cai thién nhitng khuyét

diém cua Droop control truyén théng trong
truong hop tai phi tuyén thay dbi dot ngot, dap
tmg cho viéc déng bo cua cac bd nghich luu trong
Microgrid doc 1ap véi cac tai phi tuyén.

A control method for parallel inverters in
Microgrid based on sliding mode and droop

controls

e Pham Thi Xuin Hoa*
e Nguyén Minh Huy *

! Faculty of Electrical & Electronic Engineering, HCMC University of Food industry
2 Faculty of Electrical & Electronic Engineering, HCMC University of Technology, VNU-HCM

ABSTRACT

Robust control and flexible operation are
the major objectives of islanded microgrid. A
microgrid can have different configurations with
linear loads and nonlinear loads. The harmonic
current caused by nonlinear loads make
Proportional Integral (PI) or Proportional
Integral Derivative (PID) voltage controller far
beyond excellent performance in case of
microgrid operating in islanded mode.
Additionally, the robustness of the PID closed
loop system can not be guaranteed. The voltage
control by using Proportional resonant (PR)
controller are recommended. Although PR
controller has the ability to sinusoidal signals.

However, PR controller has a slight deviation of
the frequency of selected harmonic component.
This paper presents a Sliding Mode Control
(SMC) for voltage control of parallel inverters
operating in islanded microgrid. This controller
can enhance the robustness of control system and
reduced-state tracking error. The stability of the
closed-system is verified by means of Lyapunov
stability criterion. The control structure is based
on the inner sliding mode closed-loop and the
outer droop control loop. The main aim of this
paper is to design inner controllers to enhance
the dynamics of the microgrid. The results
obtained from the simulation of Matlab.

Keywords: Sliding mode control, robustness, parallel inverters.
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