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NGHIEN CUU CAC GIAI PHAP NANG CAO HIEU QUA MACH NGHICH
LUU NOI LUGI BA PHA BA DAY TU PIN MAT TRGI1 0 MANG HA AP

TOM TAT

Nguyén Thi Mén*, Lé Van Tung, Bai Duy Khuéng

Trwong Pai hoc Céng nghiép Quang Ninh
* Email: nguyenthimen@qui.edu.vn

Hién nay céac ngubn ndng lwong truyén théng nhw nhiét dién, thiy dién ngay cang can kiét va gay
6 nhiém moéi trong, trong dé cac ngudn ndng lurong téi tao nhw ndng lwong mét troi, sirc gié dang
phét trién manh mé vi tinh bén viing va than thién véi moi trurong. Ngudn pin mét troi véi uu thé khdng
gay tiéng 6n, cé thé Iap dat & moi noi, tuy nhién, cac hé théng pin mét troi cé nhuwoc diém la phén b
rdi rac va khéng lién tuc. Vi vay, céc hé théng pin mét troi duwoc nbi véi ludi dién théng qua céc b
nghich Ity béan dan cong suét va hé théng pin mét troi tré thanh ngudn phat dién véi gia thanh ré va

tiém nang vé cung Ién.

T khéa: nghich lwu nbi Iwéi ba pha ba day, pin méat troi, mang ha ap, ndng lwong téi tao, dién ap

pha curc dai.

1. DAT VAN BE

Trong xu hwéng phat trién hién nay, véi wu
diém 1a ngudn nadng lwong sach, than thién véi
thién nhién va han ché tbi da 6 nhiém dén moi
trwong cac ngudn nang lwong dién tai tao noi
chung, nang lwgng dién mat trdi noi riéng dang
dwoc quan tam va dan tré nén phd cap trén thé
gioi. O Viét Nam, dé& khuyén khich st dung nang
lwong nay Chinh phi d& ban hanh nhiéu cha
trwong, co ché nhw phé duyét quy hoach, cip
phép xay dwng, cap phép hoat dong, wu dai vé
gia mua lai dién nang tr hé théng mat trovi.

Mac du cé nhiéu wu diém, nhuwng hé théng
ndi lwdi tr pin mét troi cling ddi mat véi mot s
thach thirc va han ché, mét trong nhirng van dé
chinh d6 Ia hiéu suat cia mach nghich lwu chua
cao.

Do do, bai bao nay tap trung vao viéc phan
tich va dé xuét cac gidi phap cai thién hiéu suéat
ctia mach nghich lwu néi lwdi ba pha ba day t
pin mét tréi & mang ha ap. Bang cach nay, ching
ta c6 thé t6i wu hoa hoat dong clia hé théng dién
mat tr&i va tdng cudng sw 6n dinh va dang tin cay
ctia ngudn dién tai tao nay.

2. PHUONG PHAP TiM PIEM CONG SUAT
CUC DAl MPPT (Maximum Power Point
Tracking)

2.1. CAu trac hé théng khai thac pin mat troi

PVg duoc khai thac trong mang dién cbé lap
ho&c két ndi v&i lwéi dién (1 pha hodc 3 pha) qua
cac bo bién dbi, may bién ap. Cac théng tin can
phai thu thap dé& thwc hién diéu khién va phan
phdi dién nang la upy, ipv, G, T, dién ap Vac trén Dc
bus, dién ap ug va dong dién ig tai diém két ndi
lwéi. Cac bd diéu khién s dung céc théng tin thu
thap dwoc dé tinh toan, dwa ra cac quyét dinh vé
xung diéu khién CSs, CSy, CS; (hinh 1).

2.2. Diém lam viéc cwc dai ciia Pin mit trovi

Pin mét troi vAn dwoc xem la ngudn ning
lwong dat dé. Bé dat dwoc cong suét ti wu pin
mat troi can dwoc dat tai cac vi tri thuan loi, cé
thé diéu khién xoay theo hwéng mét troi dé thu
dwoc ngudn ndng lwong cuc dai. V& co ban, trén
dwong dic tuyén PV ctia pin mét troi ton tai mot
diém cong suat cuc dai (rng véi dong dién va dién
ap twong tng (hinh 2).

Tuy nhién, diém cuc dai nay lai khéng cb dinh,
ching luén thay dbi theo cac diéu kién moi
trwdng. Vi vay, ching ta can diéu khién dién ap
ho&c dong dién dé thu dwoc cong suét cuwc dai tir
pin mét troi khi nhiét d6 va bire xa thay dbi hoac
st dung bo tim diém cong suét cuc dai.
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Hinh 1. Cau tridc hé thang khai thac PVg
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Voltage Vimpp Voltage Vi, &
(a) (b)
Hinh 2. Dac tinh |-V va P-V clia pin mat troi
MPPT hién nay gébm c6 ba phan co ban: bo v,
chuyén dbi DC-DC, bo phan do lwéng va bd phan Riomw = T

0
diéu khién. Khi pin mét tr&i dwoe néi true tiép voi

tai, diém van hanh cla pin mat troi dwoc didu Trong d6 V,,1,1a dién ap va dong dién phat
khién béi tai. Tong tré cla tai dwoc midu ta nhu 4 cga pin mat troi.
sau:
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Tong tré ti wu cda tai cho pin mat trdi duwoc
miéu ta nhw sau:

_ Viwr

ROPT I
MPP

Trong d6 Vwmpep, Ivpp la dién ap va dong dién
phat ra cGa pin mét troi tai diém téi wu. Khi gia tri
RLoap béng véi Ropr, cdng suét cuc dai sé dwoc
truyén to pin mat trei dén tai, muc dich clta bd
MPPT 1a diéu chinh tbng tré tai nhin ti phia
ngudn bang véi tdng tré ti wu ctia pin mat troi.

Théng thudng bd bién déi DC/DC (tang ap,
giam ap) dwoc phuc vu cho viéc truyén cong suéat
tlr pin mat tr&i téi tai. B6 DC/DC hoat dong nhw
thiét bi giao tiép gitra tai va pin mét trvi. Bang viéc
thay d6i d6 rong xung, tdng trd nhin tlr phia
nguén sé duoc thay dbi bang véi téng tré ngudn
tai diém cwc dai (hinh 3).

) DC-DC
P\ LOAD
Converter
I-panel | Duty _1_
NMPPT
V-panel| -
Control

Hinh 3. S¢ d khéi MPPT tiéu chuan

2.3. Phwong phap tim diém MPPT cua pin mat trovi
2.3.1. Phuong phép dién &p hdng sé

Phwong phap nay st dung quan hé gan
dung gitra dién ap tai diém MPP (Vupp) va dién
ap h& mach Voc vbn thay dbi theo nhiét do va
blrc xa.

Vmee = K. Voc

Trong d6 k 1a hang sb phu thudc vao dac
tuyén ctia PV, dwoc xac dinh bang cach xac dinh
Vwpep vVa Voc tai cac blrc xa va nhiét dé khac nhau.

Set Vref

|

Sense Vpv

l

Increase Vref Decrease Vref

Hinh 4. Giai thuat MPPT dua trén dién ap

Phwong phap nay c6 mét sd han ché: bién
ap Vwep 6 thé dwoc xac dinh bang cach do Voc.
Dé do Voc, PV phai dwoc ngét tai dé thuc hién
phép do diéu nay dan dén tén hao cong suét.
Ngoai ra khi blrc xa mat troi thay déi dan dén sai
sb 1on vi viéc xac dinh Vvep khéng lién tuc.

Dé khac phuc diéu nay, cé nhiéu gidi phap
da dwoc dé xuat nhw dung PV mau dé do Voc,
PV nay khong dung dé phat dién ma chi dung dé
xéac dinh cac théng s6 PV nhu Voc. PV mau phai
dwoc chon loc k§ cang va ldp dat chung voi
module PV d& dadm bao c6 cung diéu kién moi
trvdng.

2.3.2. Phurong phap P&O(Perturb and Observe)

B6 MPPT duwoc xay dwng dwa trén gidi thuat
P&O |a mét giai thuat dung dé do tim diém lam
viéc cwc dai chia pin mat troi.

{180 180 4
1 160 160

f o 10
k120 E[?u |
F 100 5100 4
80 £ 80
I 60 60 |
I 40 10 1
b 20 20 4

[V

2 =

Current |A]
oW

0 10 20 30 4 % 6 ¢ 4 2 0
Voltage [V] Current [A]

Hinh 5. Béc tinh cla pin mét troi
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Ta thay bén trai diém MPP gia sb cong suét
va dién ap cling tang trong khi d6 bén phai duwdng
cong gia s cong suét giam va dién ap tang.

Input: V(t), I(t), V(t-A), P(t) & P(t-A)
calculated from the input
'

AV(t) = V(t) - V(t-4)
AP =P(t) - P(t-4)

<>
S =i

YES NO NO YES

Decrease Increase Decrease Increase
Vref Vref Vref Vref

o Return )
AN

Hinh 6. Giai thuat P&0

Tuy nhién phwong phap nay khdng tinh toan
chinh xac dwoc khi c6 sw thay ddi nhanh chéng
clia birc xa mat tr&i va coi né nhw 1a mét sw nhiéu
loan va dan dén két qua tinh toan khoéng chinh
xac tai diém cuwc dai.
2.3.3. Phwong phép dién dén gia ting INC
(Incremental Conductance).

dPidV =0

Vip Vee

Hinh 7. Do doc dP/dV cua PV
Ta co:

Z—}; = 0tai diém cwc dai MPP cla PV

ar > 0 bén trai diém MPP
dv

4P 0 ben phai diém MPP
av

dp _d(1v) dl Al

= =I+V—rI+V—
dvdv dv AV

Ta cé thé biéu dién nhw sau:

dar _ -1 tai diém MPP
av v
P -1

—— >—, bén trai diém MPP
vV

ar _—1, bén phai diém MPP

dv |14

Diém cwc dai dwoc tim bang cach so sanh gia

tri ttrc thoi ivé’i sai sb d—l,theo giai thuat sau:
V av

AT=I()I(0-1)
AV=V(1)-V{ie-1)

V(le-1)=Vi(k)
P(k-1)=P(k)

Hinh 8. Giai thuat INC

Wu diém cta phwong phap INC:

+ Hiéu suét cao

+ Tinh linh hoat: Phuwong phap INC cé kha
nang thich (rng tot v&i thay doi nhanh chéng cla
dieu kién anh sang.

+ D0 6n dinh cao
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+ Dé trién khai: Cac thuat toan INC co6 thé trién
khai don gidn va hiéu qua trén cac bo diéu khién
MPPT.

Bén canh dé cling ton tai mot sé nhuwoc diém
nhw dd phurc tap trong thiét ké.

3. PHUONG PHAP DIEU KHIEN MACH
NGHICH LUU BA PHA

Nghich lwu 1a mach dwoc st dung phd bién
trong céng nghiép va dan dung, trong dé cé
nghich lwu ciu 1 pha cé diéu khién va khéng diéu
khién. Tuy nhién, chang chi s& dung trong cac
&ng dung c6 cdng suét nhd. Vi vay, dé sir dung
cho cac hé théng pin mét troi ¢ cdng suét tir nhod
dén Ion thworng st dung nghich Iwu ba pha.

I+

Hinh 9. Sd do nghich luu ba pha

Céc phuwong phap diéu ché mach nghich lwu
ba pha ba day dwgoc st dung hién nay nhw
SPWM, SVM nham don gian héa phwong phap
tinh toan va thiét k& mach diéu khién cac van
IGBT nhwng van t6i wu duwgc séng hai dau ra va
tdn hao chuyén mach.

3.1. Phwong phap diéu ché SPWM cho nghich
Iwu ba pha. (Sinusoidal PWM)

Phwong phap diéu ché SPWM (Sinusoidal
Pulse Width Modulation) la mét ky thuat diéu ché
don gian va hiéu qua dwoc sir dung trong mach
nghich lwu ba pha dé tao ra dién ap va dong dién
gan giéng véi dang song sin.

SinA

Miy phit

sin chudn —
sinC

Méy phit

klll::j:'ll:ﬂli_; AAR iJ b r 1= w2

1

v I3

Hinh 10. Nguyén Iy thuc hién SPWM

Co ché hoat ddng cia SPWM dwa trén viéc so
sanh gilba mét soéng tam giac (hoac mét séng
vudng) va mét song sin, sau do diéu chinh do
rong xung clia séng vudng tuy thudéc vao gia tri
clia séng sin. Dién ap dau ra dwoc diéu chinh sao
cho gan nhuw tao ra mét séng sin.

Uu diém cla SPWM bao gém:

+ Tao ra dién &p dau ra gan nhw giéng voi
séng sin. Phuwong phap nay twong dbi don gian
va dé trién khai.

Tuy nhién, SPWM ciing c6 nhwoc diém nhu:
Can sir dung cac bd so sanh va hé théng diéu
khién phtrc tap hon.

3.2. Phwong phap diéu ché SVM cho nghich
Iwu ba pha

Phwong phap diéu ché vector khéng gian
(SVM — Space Vector Modulation) ké thira cuia
phép SinPWM va &ng dung ly thuyét vector
khéng gian. V&i phuwong phap nay gia tri vector
dién ap diéu ché duoc tinh toan xap xi v&i vector
dién ap mong muén.

F 3
V;{mp)“f_ N py110)
.F" \\\
N}f T:, O er \\‘:»\Nl
flf dﬂrfUﬂ 3] ,” \\ a
V01, I Fj;ff 00)
N;P\\ _,";Nﬁ
\\\ ;;
vs00I) N5 Vilo0l)

Hinh 11. Cac dién ap thanh phan tuong (ing véi 6 trang thai
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Cac vector dién ap tv ¥, dén V, déu co dd lon
L2 . ia . .
la gUdc va goc léch pha 60 do, 2 vector V va V,

co db lon béng 0. Do d4, can cw theo cac cap
vector bién chuan nay thi trong khéng gian vector

. A v o oaa 2 T
chia lam 6 sector déu nhau va c6 d6 mo la ?

Dé&c diém phuwong phap diéu ché SVM
+ Gidi han diéu ché cda thuat toan

+ Do dai cta vector bién chudn khéng phai

20,

7

. 2U,. < ra
la=*“ mala

Dé dién ap diéu ché dang sin thi quy dao cla
vector dién ap phai ndm trong duéng tron ndi tiép

hinh luc giac déu v&i ban kinh 253"" .

Ving gii han diéu ché cia
phuong phap SVPWM

Viing gidi han diéu ché dién 4p
sin ctia phirong phip SVPWM

Hinh 12. Gidi han diéu ché cla thuat toan SVM

+ Thi tw diéu ché vector bién tbi wu: Dé tao
ra vector khdng gian dién ap u dwoc diéu ché tw
cap vector bién (u,,u,) va vector khong (u, va
u, ). Co nhiéu cach dé sap xép thiv tw diéu ché tw
4 vector nay, tuy nhién dé diéu ché téi wu thi cac
van sé& phai chuyén mach it nhat trong mét chu
ky diéu ché dé gidm tn that trén van.

+ Gidm thiéu séng hai cho phép diéu ché:
Nham tbi thiéu lwong hai phat ra tir bd diéu ché, ta
thwe hién phuong phap diéu ché déi xirng. Day la
phwong phap diéu ché ma trang thai dong cat van

” . X > N gz 2. T
duwoc lap lai sau mai ntra chu ky dong cat —-.

G1 din

G3 din

G5 din

Iy L4} A 5| 17

[

u, iy i, u, uy |

-

iy l

i

Hinh 13. Phudng phap diéu ché ddi xing véi sector 1

Thuét toan diéu ché SVM cho nghich Iwu 3 pha

- Xac dinh Sector chira vector can diéu
ché Ve, Vp, 6.

- Xac dinh khoang thoi gian diéu ché
vector bién T4, T2, To.

- Xac dinh th&i gian chuyén mach (thoi
diém phat xung hodc hé so diéu ché hoac ty sb

chu ky) trén mdi van ban dan (S, — Sj).

llt‘, ” lu; "
Tinh
Mgy Usb, U theo (¥)

Diing

i S:ctor3| [ Sector 2] [ Sector 4 | [Sector1] [ Sector3|

[ Sector 6 |

Hinh 14. Thuat toan xac dinh
vector dién ap dat trong moi sector

Phwong phap diéu ché SVM cho nghich lwu
3 pha c6 nhiéu wu diém quan trong nhw hiéu suéat
cao, t6i wu sé van chuyén mach, giam thiéu séng
hai phat ra, c6 kha nang lam viéc v&i div liéu
khong phan tan déu va kha nang x& ly da chiéu.
4. KET QUA MO PHONG
4.1. M6 phéng hé théng Pin mét trei noi lwei
trwc tiép trén phan mém Matlab & Simulink
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Bang 1. Théng sé hé thdng pin mét trdi mach nghich lwu véi lwéi; 5 — Thuat toan tim diém
T Théng sb Gia tri MPPT tk]eo phwong phap P&O; 7- Lwoi dién
Cudng 60 birc xa mat xoay chiéu ba pha 380V.
1 .. 1000
trO’I, (w/m2) [alphabeta]
2 | Nhiét d trung binh, (°C) | 25
3 Chubi song song 18
4 S6 module ké’ihéi trong | .
1 chudi
1Soltech abc 1o dq0
5 Loai module tam Pin 1STH-
215-P [alphabeta] B0 i
6 | Cong suat méiCell, (W) | 213 s
Dién ap dau ra méi Pin,
7 ) 36,3
Dong dién ngan mach Hinh 16. S dd tinh 1,U theo hé truc d-q
8 7,84
Isc, (A)
9 Dién ap & diém cong 29 =
suét cuc dai Vmp, (V) fj*l e ;*E}‘ Y“Hﬂ Jjj /
10 Dién‘tr(’)’ mach loc LCL 0.001 B H/ d 1B }“\‘“J
dau ra R, (Ohm) ’ = T JM
bién cdm mach loc LCL _>—~‘—'_}—*,)—‘F‘/:E—
1 daural, (H) 0.0005 oo & é ) U
Tan s6 chuyén mach cua @)
12 | van ban dan nghich lwu, | 10
(KHz) Hinh 17. Tao xung diéu khién theo phuang phap SVM
Dién ap day cua luwoi
13 vrms, (V) 400 4.2. M6 phéng hé théng Pin mit troi néi luwoi
14 Tan s6 Iudi, (Hz) 50 gian tiép trén phan mém Matlab & Simulink
15 Dién dung tu dién dau ra 1066 Hé théng Pin mat troi ndi lwdi gian tiép sé st

Pin, (F) dung mét mach dién DC/DC 1am trung gian  gitra
cac tdm Pin va mach nghich lwu DC/AC ba pha.

o ke R A=
TTT
i J

Hinh 18. M6 phdng pin mat trdi ni ludi gian tiép

Hinh 15. Cau tric mé phong pin mat trdi ndi ludi truc tiép

1 —Module cac tAm pin mat trovi trong thw vién
Simulink; 2 — Mach nghich lwu 3 pha dung 6 van  Trong do:
IGBT; 3, 6 — Cam bién do dong dién va dién ap 1 — Module céac tAm pin mat troi trong thw vién
ba pha; 4 — Mach loc xoay chiéu két ndi gitta  Simulink;
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2 — Thuat toan tim diém MPPT theo phwong phap
P&O;

3 — Mach Boost trung gian;
4 — Mach nghich lwu 3 pha dung 6 van IGBT;
5, 7 — Cam bién do dong dién va dién ap ba pha;

6 — Mach loc xoay chiéu két néi gitra mach nghich

lwu voi lwoi;

FID Contrallert Integrator

8- Lwai dién xoay chiéu ba pha 380V, f = 50Hz.

Q{01

o B

Commnia From21

|a1

Fliis)

Repeating
II}} ‘ o Sequence >

[ =~
=7

Hinh 20. Tao xung diéu khién theo phuang phap SVM

4.3. Két qua mé phéng
4.3.1. Hé théng Pin mt tréi néi lwéi trwee tiép Pt

D@Pﬁ

Scope2

Vabe P L 1 % | pha (A) . I ‘
= e

_ o 2 A <
Hinh 21. Khai hién thj két qua dong, ap o pyen o ores o ors

Hinh 22. Dac tinh dién ap va dong dién luéi
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Ta thay tan s dong dién va dién ap luwdi ludn
dat 50Hz, dién ap dinh cda pha luén dat gia tri

40042
Upha - \/g

uDC

=327V.

1000

Hinh 23. Dic tinh dién ap dau ra 1 tam pin

Hinh 23 cho thdy hé théng diéu chinh tw
déng luén dam bao dién ap mét chiéu dau ra luén
bam theo gia trj dat Usp = 720V. Tuy nhién gia tri
dién ap mot chiéu cé sw dao doéng diéu nay sé
lam tang kich thwéc bd loc LCL dau ra va gidm
hiéu suét lam viéc cla mach.

P (W) ;

82

L4t
96k i i \ 1L} 1 I I
- U t {f 1 | '

98

-10 |

0.1 02 03 04 05 06 oy 08 08

Hinh 24. Téng méo hai dién ap pha TDH% =0

FFT analysis
Fundamental (50Hz) = 200.5, THD= 2.68%

o o
L] o

Mag (% of Fundamental)
=]

L TP TR L AT T i it il
o Z 4 6 8 10 12 14 16 18 20

o

Hinh 25. Téng méo hai dién ap pha TDH%=2.68 %

4.3.2. Hé théng Pin mat troi néi lwéi gian tiép
qua Boost

Ud(v)

| i I | |
0o 002 003 0.04 0.05 0.06 007

Hinh 26. Bac tinh dién ap va dong dién ludi

uDC(v)

C 01 0.‘2 073 074 0.‘5 0.’6 0.17 OTB 0.‘9
Hinh 27. Déc tinh dién ap mot chiéu dau ra tam pin

Hinh 27 cho thdy hé théng diéu chinh tw
déng luén dam bao dién ap mét chiéu dau ra ludn
bam theo gia tri dat Usp = 720V. Gia tri dién ap
mot chiéu it dao dong diéu nay sé& lam giam kich
thuwdc bd loc LCL dau ra va tang hiéu suét lam
viéc clia mach.

P (W)

109 L
T T T T T

Hinh 28. Dac tinh cdng suat tac dung clia hé HT pin phat Ién ludi

FFT analysis
Fundamental (50Hz) = 195.4, THD= 1.07%

=) =) o
n w ks
T

Mag (% of Fundamental)
=]

I P T T e
0 2 4 6 8 10 12 14 16 18 20

o

Hinh 29. Tdng méo hai dong dién pha THD% =1,07%
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5. THAO LUAN

Qua két qua md phdng cho thdy Pin mat troi
ndi lwdi trwe tiép va gian tiép déu thda man diéu
kién hoa Iwdi trong mang 3 pha 3 day. Khi st
dung mach Boost ta c6 thé diéu chinh dwoc dién
ap trong khoang gia tri cho phép déng thoi 6n
dinh dworc gia trj dién ap theo gia tri dat trwde. Do
do, tbng méo hai dong dién rat nhd THD, = 1,07%.

Tuy nhién nhém tac gia con phai kiém nghiém
két qua théng qua cac mé hinh thi nghiém, dwa
ra cac minh chirng thuyét phuc nhat. Ddng thoi
giup sinh vién cé cai nhin sau hon vé nguén pin
mat troi, biét cach phan tich va tim cac diém
MPPT.
6. KET LUAN VA KIEN NGH]
6.1. Két luan

M6 phéng hé thdng pin ndi lwéi ba pha 3 day
trwc tiép va gian tiép dé phan tich chét lwong
dong dién, dién ap dau ra nghich lwu ndi véi lwdi,
d&c tinh cdng suét tac dung cla hé théng pin phat
[én lwdi va thong qua mé phdng danh gia dwoc

tdng méo hai dong dién va dién ap & dau ra mach
nghich lwu. Viéc s dung so dd cau trac ndi lwdi
clia hé th(“')ng pin mat tr&éi thdng qua cac mach
trung gian DC/DC sé dam bdo an toan cho hé
thdng Pin khi cé sy cach ly gitra hai thanh phan
lwdi va Pin, dé dang diéu chinh dwoc dién ap mot
chiéu diu ra dé gidm séng hai. Tuy nhién hé
théng diéu khién doi héi ngwdi van hanh phai co
kién thirc chuy&n mon cao trong viéc trién khai va
cai d&t. Quan trong nhat van phai danh gia ky yéu
cau va muc tiéu, diéu kién thuc té ctia hé théng.
6.2. Kién nghi

Tiép tuc nghién ciru vé cach téi wu hoa diém
cuc tri MPPT, c6 thé diéu chinh dwoc dién ap mot
chiéu ra mong mudn va it dao déng, ddm bao
tdng méo hai & dau ra thap.

Chia sé& kién thirc v& mach nghich lwu néi lwdi
3 pha diéu khién truc tiép va gian tiép cho hoc
sinh, sinh vién théng qua cac mé hinh, thi nghiém
giup sinh vién co céi nhin tryec quan hon.
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RESEARCHING SOLUTIONS TO IMPROVE THE EFFICIENCY OF A
THREE-PHASE, THREE-WIRE GRID-CONNECTED INVERTER CIRCUIT
FROM SOLAR BATTERY IN A LOW-VOLTAGE NETWORK
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ABSTRACT:

Currently, traditional energy sources such as thermal power and hydroelectric power are
increasingly depleted and polluting the environment, while renewable energy sources such as solar
power and wind power are developing strongly because of sustainability. and environmental
friendliness. Solar panels have the advantage of not making noise and can be installed anywhere.
However, solar panel systems have the disadvantage of being scattered and intermittently distributed.
Therefore, solar cell systems are connected to the power grid through power semiconductor inverters,
and solar cell systems become a source of electricity generation with low cost and enormous potential.

Keywords: Grid-connected inverter, solar cell, MPPT maximum power, SVM modulation, SPWM
modulation.
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