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TOM TAT

Bai bao nay trinh bay ky thuat diéu khién dy bao dua trén mé hinh cho bo bién tan 3-pha 3-bac
dang T két ndi ludi cho hé thong pin ndng luong mét troi. Dau tién, giai doan chuyen d6i DC-DC str
dung k¥ thuat do tim diém cong suét cuc dai dugc trinh bay. Tlep dén, phuong phap diéu khién dy bao
dua trén mo hinh véi muyc tiéu bam theo dong dién dat va can bang dién ap trén cac tu dugc gidi thi¢u.
Trong chién lugc diéu khién nay, dong dién tham chiéu duoc 1ay tir dong dién tac dung va dong dién
phan khang qua phép bién dbi tir hé truc dq sang of. Hiéu qua cua phuong phap diéu khién duogc ching
minh thong qua cac md phong trén phan mém Matlab/Simulink. Cong suat phat 1én lu6i duoc duy tri
6n dinh tng vai diém cong suat cyc dai ciia mang PV, voi hé sd cong suat bang 1 trong cac diéu kién
btrc xa nhiét khac nhau. Bap ung dong dién ludi nhanh chong dat xac 14p tai gia tri tham chiéu. Pién 4 ap
trén cac tu dién dugc duy tri ¢ trang thai can béng tdt.

Tir khéa: 3-bac dang T, can bang dién ap tu, diéu khién du bdo, giai thuat P&O (Perturbation &
Observation).

1. GIOI THIEU CHUNG

Ngay nay, st dyng nang lugng bén vitng tir mit troi dang 1a mét trong nhiing xu hudng duoc
khuyén khich boi nhiéu qudc gia trén thé gidi nham giai quyét van dé bién doi khi hau toan cau, giam
lugng khi thai carbon dioxide va dat dwoc mirc d6 trung hoa carbon [1-3]. Diéu nay din dén su phat
trién nhanh chong vé nang luong mat troi va sy pho bién ngay cang tang cua cdc h¢ thong pin mat troi
(PV-Photovoltaic) két ndi lugi. Chién lugc diéu khién truy tim diém cong suit t6i da (MPPT-Maximum
Power Point Tracking) [4, 5] va diéu khién bd nghich luu trong cac hé théng nay nham dam bao hoat
dong on dinh, cai thién hiéu suét chuyén déi nang luong, cai thi¢n chét luong dién va 4o on dinh cua hé
thong dang dugc rat nhidu nha nghién ciru quan tam.

B0 nghich luu 3-bac ngay cang dugc sur dung rong rai trong cac ting dung cong nghiép cod cong
suat 16n va dién 4 ap cao, chung c6 nhimng uu diém noi bat hon so véi cac bd nghich lwu 2-bac nhu: chat
luong dién nang t6t hon, thiét ké bo loc nho hon (neu can), dién 4 ap chiu dyng (dv/dt) trén linh kién nho
hon, hiéu suét cao, va c6 kha nang hoat dong vuot 16i trong mot s6 truong hop [6-8]. Bo nghich luu 3-
bac dugc su dung pho bién nhit phai ké dén 1a ciu tric 3-bac diode kep trung tinh dugc gidi thiéu vao
nam 1981 boi A. Nabae, 1. Takahashi va H. Akagi [9]. Trong nhitng nim gan day, mét ciu tric 3-bac
dang T dugc gidi thiéu voi nhitng wu diém nhu tiét kiém hon vi khong sir dung thém céc diode kep, van
hanh tin cdy hon va c6 hiéu suat tot hon cau trac diode kep trung tinh & dai tan sd trung trinh [10-12].

Phuong phap diéu khién cho bo nghich luu cho h¢ PV két ndi ludi dang 1a mot trong nhiing huéng
nghién ciru hap dan. Cac phuong phap diéu khién truyén thong bao gom cac phuong phap tuyen tinh,
chang han nhu diéu khién PI tach roi [13]; va cac phuong phép phi tuyén, chang han nhu diéu khién
cong huong ti 1& (PR-Proportional Resonant) [14]. Tuy nhién, viéc thiét ké va tinh toan cac thong sd
cho b diéu khién nay twong dbi phirc tap. Vi nhimg tién bo trong bo xur ly ky thuat 50, diéu khién du
bao dd dugc tmg dung thanh cong trong linh vuc nghién ciru dién tir cong suét [15- 17]. Phuong phap
nay don gian, dé thyuc hién, dap ing dong nhanh, c6 kha niang bu thoi gian tr, khong cn bo diéu ché
PWM (Pulse-Width Modulation), loai bo dugc cac bd hi€u chinh tich phan ti 1€ (PI-Proportional
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Integral) phirc tap. Diéu khién dua ra cac du béo dya trén mo hinh toan vé cac myc tiéu mong mubn voi
tat ca cac trang thai chuyén mach cua b nghich Iuu, tir d6 chon ra trang thai chuyén mach t6t nhat tmg
v6i gia tri ham chi phi nhé nhat. Pay dugc xem nhu chia khéa van ning trong giai quyét cac bai toan
da muc tiéu diéu khién, diéu khién ddi tuong phi tuyén.

Dé dat duoc hiéu suat phat dién PV ndi ludi tot va tdi da hoa viéc chuyén ddi nang lwong mit troi,
bai bao nay trinh bay chién lwgc MPPT duya trén phuong phap P&O; cong suat dugc phat 1én ludi boi
bd nghich luu 3-bac dang T sir dung giai thuat diéu khién du bao véi cac myc tiéu bam theo dong dién
dat va can bang dién ap trén cac tu. Ham chi phi duoc thanh 1ap g véi mai muc tiéu dua trén mo hinh
toan ctia bd nghich luu 3-bac két ndi ludi. Thong qua danh gia ham chi phi tong, trang thai chuyén mach
g v&i gia tri nho nhét s& dugc ap dung cho b nghich luu ¢ thoi diém tiép theo. Cudi ciing, md phong
Matlab/Simulink danh gia két qua diéu khién dudi cac diéu kién btrc xa mat troi khac nhau, cho thay
diéu khién du bao co6 dap ing dong dién nhanh chong dat xac 1ap va bam theo dong dién dat ing voi
diém cong suat toi da cia mang PV, dong thoi dién 4 Aap trén cac tu ciing dugc duy tri can bang t6t. Qua
d6, ching minh duoc tinh hidu qua cta giai thuat diéu khién da trinh bay b nghich luu két ndi sir dung
nang lugng mat troi.

2. GIAI THUAT PIEU KHIEN CHO BQ NGHICH LUU 3-BAC DANG T
KET NOI LUOI SU DUNG NANG LUQNG MAT TROI

Théng thuong, hé théng niang lwong mit trdi két ndi ludi bao gdm nhiing thanh phan chinh nhu:
mang PV, b chuyén d6i DC-DC, by nghich luu DC-AC, bd loc song hai. Bo chuyén d6i DC-DC ¢6 chirc
nang tang dién 4p dau ra ciia mang PV tir mutrc dién ap dau vao thap 1én mirc dién 4p dAu ra cao hon cip
cho bd nghich luu. B§ nghich luu DC-AC c6 chitc nang chuyén ddi dién ap DC thanh AC, di qua bo loc,
tao ra dién ap AC du tiéu chuén cho két ndi luéi.

2.1. Giai doan chuyén d6i DC-DC

Trong bai bao nay, cong suit ciia cac tAm pin mit troi dwoc thiét ké & 50 kW gdm 20 chudi ghép
song song, mdi chudi 1a 10 module duoc ghép ndi tiép. Piac tuyén ctia mang PV dugc cho nhu trong
Hinh 1. Cong suat mang PV 1a mot ham phi tuyén tinh ctia dién p van hanh, va ham nay c6 diém cong
suét cyc dai (MPP-Maximum Power Point) tmg v&i mot gia tri dién ap cu thé. Vi du, mang PV dat cong
sudt cuc dai 50 kW tai dién ap 304 V tng véi diéu kién chiéu xa 1 kW/m?.

Phuong phép do tim diém phat cong suat cuc dai str dung thuat toan nhiéu loan va quan sat (P&O-
Perturbation and Observation) 1a mot trong nhitng k¥ thuat duogc str dung rat phd bién trong nghién ctru hé
thong PV. Luu dd giai thuat dugc trinh bay nhu trong Hinh 2. Thuét todn nay dua trén su so sanh cong
sut hién tai va cong sut truge do, tir d6 dua ra quyét dinh diéu chinh tang hodac giam di¢n ap lam viéc.
Néu dién ap dugc thay ddi theo chiéu ting ma dan dén ting cong suét thi giit nguyén hudng thay doi dién
ap o chu ky tiép theo. Nguoc lai, néu cong suat giam thi hudng thay doi dién ap & chu ky tiép theo sé& dién
ra voi kich ban ngugc lai. Qua trinh nay duoc 1dp lai cho dén khi dat dwoc MPP. Bo diéu khién PI duoc
str dung dé diéu chinh tin hiéu didu khién PWM ciia bo chuyén d6i DC-DC, nhu trong Hinh 3.
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Hinh 1. Pac tuyén cia mang PV
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Doc dong va dién 4p PV:
1), V(t)

l

P(1) = I(1). V(1)
AV = V(1) - V(t-At)
AP = P(t) - P(-At)

| Tang Veer | | Gidm Vs | Gidm Vr,fl
[ [ l I I

V(t-At) = V(1)
P(t-At) = P(1)

Hinh 2. Luu db giai thuat tim diém phat cong suit cuc dai P&O
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Hinh 3. So db thyc hién b chuyén dbi DC-DC

2.2. Diéu khién cong suit tic dung va phan khang tir hé théng PV vao lwéi dién
Trong [18-20], dya trén phuong phap diéu khién dinh hudéng dién 4p (VOC-Voltage
Oriented Control), cong suat tac dung va phan khang tirc thoi trong hé toa do dq quay duoc mo ta nhu sau:
{P = %(edid + eqiq)
Q = 3(eqia — ealq)
Dé didu khién cong suét tac dung va p‘hén khang ttrc thoi duogc hé théng ‘PV dua vao ludi dién, vong
khoa pha dugc diéu chinh sao cho thanh phan truc q ctia vector dién ap ludi bang 0 (e, = 0), do do:
{P = %ed id
Q= _%ediq
 Tur(2), cong suét tac dung va cong suéit’phém khang c6 thé d}rqc‘diéu khién doc lap bang cach diéu
khién dong dién tac dung va phan khang. Doi voi hé sO cong suat bang 1, thanh phan dong dién tham
chiéu truc q (i;) duoc dat bé'mg 0.

(1)

2)
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2.3. Piéu khién du bao cho bd nghich lwu ap 3-bac dang T két ndi luéi

i Céu trac bd nghich luu ap 3-béc dang T két n6i lu6i duge mo ta nhu trong Hinh 4, rnc:zi chén pha
gom 4 IGBT dugc lién két ¢ dang hinh T. Dién ap DC déau vao dugc cung cap boi bd chuyén doi DC-
DC 6 Muc 2.1. Trang thai chuyén mach cac khoa IGBT trén moi chan pha theo nguyén tac nhu sau:

Sx1+Sx3 =1 v
{sz + S, =1 voi X = {A, B, C} 3)
| K3 siKE sikh
SA}-I SB;' S(;I
i{a_
Ve Vig i"-; -
v i
i L R e
! 5,4 K& SBJH} SJK'}

Hinh 4. Cu triic bd nghich luu 3-bac dang T két nbi lwdi

B0 nghich Iuu ap 3-bac dang T co tépg cong 27 trang thai chuyén mach duogc biéu dién trong hé
toa d khong gian off nhu trong Hinh 5 gom 3 vector dién ap khong, 12 vector dién ap nho, 6 vector
dién ap trung binh va 6 vector dién ap 16n.

n 00, 2'.1 1

02 [12.'2 0..| 1] “ooor

[ 22

SRTY

[L02]
Hinh 5. Gian dd khong gian vector ctia nghich luu ap 3-bac dang T

2.3.1. Piéu khién bam theo dong dién dat
Phuong trinh todn cua bd nghich luu &p 3-bac dang T dugc biéu dién trong hé toa do abc nhu sau:
vay = Rig + LS4+ e,
vBN=RiB+L%+eB 4)
vey = Ric + L5 + ¢
trong do: ey 1a dién ap lu6i vé6i X = {4, B, C}
Phuong trinh (4) duogc viét lai trong hé toa do af:

digp
dat

Uaﬁ’ = Riaﬁ + L + eaﬁ (5)

Chuyén ddi cac dai lwong trong mién lién tuc sang roi rac trong mot chu ky 1y méu Ty bing cong
thac Euler sau:
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di ik +1)—i(k) (6)
dt T,
Ap dung (6) cho (5), dong dién if,(k + 1) duoc goi la dong dién du béo tai thoi diém (k + 1)
duoc biéu dién nhu sau:
) _ R . Ts
Do +1) = (1= 27, ) ip () + 2 (vap (k) = eas () (7)

trong do: i,p(k), eqp(k) 1a dong dién hdi tiép va dién 4p lusi duoc do tai thoi diém (k); v,e (k)
1a vector dién ap tmg v&i cac trang thai chuyén mach cta by nghich luu.

"Phuong trinh r6i rac (7) dugc dich vé phia trude mot budc dé bu do tré do qua trinh tinh toan va
chuyén ddi tin hiéu twong tu sang so6 nhu sau:

Pk +2) = (1 - §T) sk +1) + %(vaﬁ(k) — eqpk + 1)) (8)

trong d6 i, (k + 1) va e,p(k + 1) 1a gid tri tvong lai cua dong dién va dién ap ludi va duoc tinh
thong qua phép ngoai suy Lagrange bac hai [12]:

iaﬁ(k + 1) = 3laﬁ(k) - 3laﬁ(k - 1) + laﬁ(k - 2)
{eaﬁ(k +1) ~ 3eg(k) — 3eqp(k — 1) + eqp(k — 2) ©)

Ham chi phi cho diéu khién bam theo dong dién dwoc xay dung nhu sau:
9= [0k +2) = ik + 2] + ik +2) — {5k + 2)]2 (10)
trong do: iy (k + 2) dong dién tham chiéu tai thoi diém (k+2) c6 thé duoc ngoai suy bang cong
thirc Lagrange nhu sau:
lgplk +2) = 6igp(k) — 8igp(k — 1) + 3igp(k —2) (11)
Dong dién tham chiéu i «p duoc tinh tir dong dién i; & Myc 2.2 thong qua phép bién dbi Park nguoc:

ia] _ [cos® —sind i;z]
[lé] - [sinQ cos@ ] [i,’; (12)

trong d6 6 1a goc gitra truc d va truc a, gia tri nay thu duoc tir vong khoa pha (PLL-Phase Lock Loop).
2.3.2. Piéu khién cdn bang dién dp tu

Dién ap trén cac tu lién két DC (c;, ¢2) phu thude vao dong dién tai diém giira (i,), nhu trong Hinh
4, dugc viét lai trong mién roi rac nhu sau [21]:

Ve (k + 1) = vy (k) + 2 (k) 0
vep(k + 1) = vep (k) = 22 (k)

Dong dién i, (k) duoc xac dinh thong qua trang thai chuyén mach ciia bd nghich luu:

io(k) = (Saz — Sa)ia + (Spz — Sp1)ipg + (Scz — Sca)ic (14)

Dé bu thoi gian tré do qué trinh chuyén tin hidu twong ty sang s6 bang cach dich (13) vé phia trude
mot budc; dién ap du bao trén cac tu c; va c; tai thoi diém (k+2) nhu sau:

V2 (k+2) = v (k +1) = Zip(k + 1)

) T (15)
Ve (k +2) = v,k + 1) +iio(k +1)
trong do i, tai thoi diém (k + 1) duogc tinh tir phép ngoai suy Lagrange (9).
Ham chi phi cho muyc tiéu can bang dién ap tu:
2
ge = [vE(k +2) — vP,(k + 2)] (16)

2.3.3. Ham chi phi tong

Ham chi phi téng cho cac muyc tiéu bam theo dong va can bé“mg dién ap tu dugc xac dinh nhu sau:
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9=9i+ Agc a7

trong d6: A, 1a cac trong diéu chinh mirc d6 can béng dién ap tu
2.3.4. Luu do giai thudt diéu khién di bao

Luu d6 thyc hién gidi thudt diéu khién du bao nhanh cho bg bién tan 3-bic dang T duge md ta
nhu trong Hinh 6, gom 9 budc:

+ Budc 1: Khéi tao didu khién sb

+ Budc 2: Do dong dién, dién ap ludi, va dién ap trén cac tu

+ Budc 3: Tinh dong dién tham chiéu, dién 4p trén cac tu tai thoi diém (k+2) thong qua phép ngoai suy

+ Budc 4: Gan gia tri ban dau cho céc bién

+ Budc 5: Vao vong lap, ting gia tri bién j tai mi vong lap

+ Budc 6: Du bao dong dién ludi va dién ap trén cac tu tai thoi diém (k+2)

+ Budc 7: Cyc tiéu hoa ham chi phi tong, lwu gia tri nho nhat cta ham chi phi vai bién g, va vi
tri twong Ung dugc Iuu baéi bién nep.

+ Buéce 8: Kiém tra diéu kién 1527, néu la dung thi quay lai thuc hién céc tac vu tir Budce 5, néu
sai thi thoat khdi vong lap va ti€p tuc dén Budc 9.

+ Budce 9: Ap dung céc tin hidu chuyén mach cho bo nghich luu vng véi gid tri nop.

( Khi tao ditu khién sé )
¥
bo i(k), vei(k) va ve(k) |
¥
Tinh: i'(k+2), vei(k+2) va vea(k+2) |

|
|
¥
|
|

Tao bién ban di‘iuj =0, gop= |
2

Tang gidtrij=j+1 |<—

Y

Cye tiéu héa ham chi phi tng

Chon vector chuyén mach t6i wu
ifg < gop, then g, =gand jo, = j [gep

Ap dung S[jp](k)

Hinh 6. Luu @6 giai thuat diéu khién dy bao cho nghich luu 3-bac dang T két nbi ludi

2.4. So' d6 thue hién giai didu khién dw bio cho b nghich lwu ap 3-bac dang T két ndi luéi sir
dung ning lwgng mit troi

So d6 thuc hién giai thuat diéu khién du bao cho bd nghich luu ap 3-bac dang T két ndi ludi cho
hé¢ thong PV dugc trinh bay nhu trong Hinh 7. Dién ap tir pin mat troi dugc didu khién thong qua b
chuyén d6i DC-DC sir dung giai thuat P&O nhiam dam bao phat cong suét cuc dai, dién ap DC ngd ra
duoc cép cho dau vao cta bd nghich luu 3-bac dang T qua tu lién két DC. B diéu khién PI (mau do)
diéu chinh dién ap lién két DC dén gié tri tham chiéu khong d6i. K thuat diéu khién dy bao bam theo
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dong dién duogc st dung dé diéu khién bd nghich luu 3-bac dang T. Muc dich chinh cta chién luge diéu
khién la diéu chinh dong dién tac dung va phan khang d4u ra tir b nghich luu dé bam theo tin hiéu dong
dién tham chiéu. Dong dién tac dung tham chiéu duoc lay tir ngd ra ciia b diéu khién PI qua phép bién
dbi truc dq sang op, dong dién phan khang tham chiéu dugc dat bang 0 dé dat hé s6 cong suat bang 1.
Viéc xac dinh goc vector dién ap ludi duogc thue hién béng thuat toan vong khoa pha.

a4 -
ey T oo = ST
LSS ‘ ~

ir:? (k+2) Dur béo:

”"q.‘"g""d + Bém theo dong dién

Ham chi phi | Yo+2) | + Can bing dién 4p ta

Lok +2)
- w+2)
(k+zi Vel é +3)

Ngoai suy

____________________________________

Hinh 7. So d6 thyc hién giai diéu khién dy béo cho bd nghich luu 4p 3-bac dang T
két ndi ludi sir dung nang luong tir hé thong PV

3. KET QUA MO PHONG VA THAO LUAN

Mo hinh mé phong dugc thuc hién bai phan mém Matlab/Simulink phién ban 2023b dé kiém
chung céac giai thuat didu khién da trinh bay cho bd nghich luu 4p 3-bac dang T két ndi ludi sir dung
nang lugng mit troi, voi cac thong sé dugce liét ké nhu trong Bang 1. D6 véi tat ca cac md phong, nhiét
d6 duoc gia dinh 1a khong d6i ¢ 25 °C.

Bang I. Thong sb md phong hé théng

TAM PIN ALEO SOLAR P18Y255

S6 lugng ghép ndi tiép 10 module
S6 lugng ghép song song 20 chudi
Cong suét tai MPP 50 kW
Dién ap tai MPP 304V

BO CHUYEN POI DC-DC
Tén sb chuyén mach 5 kHz
Dién ap ra tai MPP 600 V

BO NGHICH LUU DC-AC
Tan sb 14y miu 20 kHz
Tu lién két DC 4800 pF
Dién ap ludi 380 V/50Hz
BolopcR-L 0,1 Q-3 mH

Trong diéu kién buc xa mét troi ¢ 1000 W/m?, d6 thi cong suat phat cua mang PV thé hién nhu
trong Hinh 8a, cong suét phat thu dugc 50 kW sau khoang thoi gian 0,1s va duy tri 6n dinh tai diém lam
viéc nay. Diém lam viéc nay ciing ing véi gia tri MPP nhu trong dac tinh P-V ¢ Hinh 1. Do thi dang
song dién ap lién két DC va dién ap trén cac tu (ci, ¢2) dugc thé hién trong Hinh 8b. Dién 4p lién Két
DC duoc duy tri én dinh tai gié tri dat, dién ap trén cac tu ciing dugc duy tri can béng tdt véi do6 dao
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dong dién ap giira 2 ty khoang 6 V. Hinh 8c thé hién dién ap pha trén ludi va dong dién ludi, tai thoi
diém mang PV phat cong sut on dinh cho thiy dong dién ludi ciing dugc duy tri 6n dinh khoang 107
A véi tong d6 méo dang séng hai voi THD khoang 1,2 %. So sanh gitta dong dién tham chiéu va dong
dién ludi trong hé toa d6 aff dugc trinh bay ¢ Hinh 8d, qua d6 cho thay giai thuat diéu khlen du bao da
cho chit lugng diéu khién tot va nhanh. Két qua mo phong cong suat tac dung, cong suét phan khang
duoc trinh bay ¢ Hinh 8e, chiing dwoc duy tri 6n dinh véi cong suét tac dung khoang 50 kW va gin
bing 0 d6i voi cong sudt phan khang, duong dic tinh cua hé s cong suét luon duy tri bang 1.

Power (KW)
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Hinh 8. Két qui mé phong dudi didu kién birc xa mit trai 1000 W/m?
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e) Cong suit tic dung, cong sudt phan khang va Frequency (Hz)

hé s6 cong sudt f) Phé THD dong dién ludi
Hinh 9. Két qua md phong dudi diéu ki¢n thay doi birc xa mit troi tir 1000 W/m? sang 750 W/m?
tai thoi diemt=0,1 s

Mo phéng tiép theo dugc thuc hién trong diéu kién thay ddi hé sb birc xa mat trdi tir 1000 W/m?
xudng 750 W/m?. Két qua tir Hinh 9a c6 thé thay, khi blrc xa mat trdi thay doi dot ngot xudng 750 W/m?
tai thoi diém t = 0,1 s; giai thuat P&O diéu chinh nhanh chéng dé truy tim diém cong suat toi da tai 38
kW, ting v6i diém MPP nhu ¢ Hinh 1. Twong tu, b diéu khién dy bao ciing cho dap tung hé thong tét,
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cu thé: dién ap DC dugc duy tri 6n dinh & gia tri dat va dién ap trén cac tu ciing dugc duy tri ¢ trang
thai can bang 6n dinh, nhu trong Hinh 9b; dong dién ludi nhanh chong dat xéac 1ap tai gia tri tham chiéu
v6i chat lugng THD tt khoang 2,47 %, Hinh 9¢ va 9d; cong suit tic dung va cong sudt phan khang
dugc duy tri 6n dinh véi hé s6 cong suét bang 1, nhu Hinh 9e; phd THD dong dién ludi duoc trinh bay
nhu trong Hinh 9f.

Tir cac két qua mo phong cho thay, g1a1 thuét P&O d3 truy tim nhanh chong diém lam viéc ti vu
dé dam bao hé thong PV ludn lam viéc & diém cong sudt cuc dai. Bén canh d6, giai thuat diéu khién dy
béo thiét ké cho b nghich luu ap 3-bac dang T cho két qua diéu khién dong dién chinh x4c va nhanh
ké ca khi c6 thay déi vé diéu kién birc xa mat troi. Dong dién ludi c6 chét luong THD <5 % dam bao
theo tiéu chuan IEEE 929 and IEEE 1547. Thém vao d6, dién ap trén cac tu duoc duy tri & trang thai
can bang tot.

4. KET LUAN

Bai bao d trinh bay phuong phép diéu khién du bao dya trén mé hinh cho bd nghich luu ap 3-
bac dang T vdi cac muc ti€u bam theo dong dién tham chiéu va can béng dién ap trén cac tu. Ham chi
phi cho mdi myc tiéu duoc thiét ké c6 tinh t6i viéc bu thoi gian tré do qua trinh chuyén doi tin hiéu
tuong tu sang sd. Trang thai chuyén mach t6i wu dwoc chon sau khi cuc tiéu hoa ham chi phi tong. Dé
dat dugc hiéu sudt phat cong suat cuc dai tir mang pin mat troi, ky thudt truy tim diém phét cong sut
cuc dai dua trén phuong phap nhidu loan va quan sat dd dugc trinh bay. Két qua mé phong da ching
minh duoc hiéu qua diéu khién cua giai thuat da gidi thiéu dudi cac diéu kién chiéu birc xa khac nhau.
Loi cam on: Nghién ctru nay do Trudng Pai hoc Cong Thuong Thanh phd H6 Chi Minh bao tro va cip
kinh phi theo Hop ddng s6 80/HD-DCT ngay 15 thang 08 nam 2023.
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ABSTRACT

MODEL PREDICTIVE CONTROL FOR 3-LEVEL T-TYPE INVERTER GRID
CONNECTED FOR SOLAR SYSTEM

Doan Xuan Nam, Van Tan Luong*
Ho Chi Minh City University of Industry and Trade
*Email: luongvt@huit.edu.vn

This article presents model predictive control technique for a grid-connected 3-phase 3-level
T-type inverter for solar system. First, the DC-DC conversion stage using the maximum power point
tracing technique is presented. Next, model predictive control method with the goal of current tracking
and balancing the capacitor voltages is introduced. In this control strategy, the reference current is taken
from the active current and reactive current through the transformation from dq to aff coordinate. The
effectiveness of the control method is demonstrated through simulations on Matlab/ Simulink software.
The power transmitted to the grid is maintained stable corresponding to the maximum power point of
the PV array, with power factor at 1 under different heat radiation conditions. The grid current response
quickly reaches the reference value. The voltage of the capacitors is maintained in a well-balanced.

Keywords: 3-level T-NPC, capacitor voltage balancing, model predictive control, P&O algorithm.
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