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NOi ludi; (SPWM) trong dleu kién dong bo ludi. Ngoai ra, ky thuat diéu khién giai
Quang dién; quyét van dé ngan mach (shoot-through) bang cach bd ~sung thém dead-

) time vao qua trinh chuyén mach cua cac khoa cong sudt, tinh toan chon
SINPWM; linh kién, phan tich-xdy dung giai thuat diéu khién b nghich luu ndi luéi.
Cau H ghép tang. Viéc phan tich tin hi¢u nho dugc thuc hién dé xay dung bo diéu khién cho
h¢ thong nghich luu néi ludi, gitp ddm bao h¢ thong hoat dong 6n dinh va
hiéu qua. Két qua nghién ctru di duoc xac minh bang phin mém mé phong
PSIM va mé hinh thir nghiém thyc té.

Nghich luu da bac;

Doi: https://doi.org/10.54644/jte.2024.1442

Copyright © JTE. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purpose, provided the original work is
properly cited.

JTE, Volume 19, Issue 04, 2024 55


mailto:jte@hcmute.edu.vn
https://doi.org/10.54644/jte.2024.1442
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-4096-5208
https://orcid.org/0000-0001-7135-5077
https://orcid.org/0000-0001-7735-1552
https://orcid.org/0009-0001-9504-5871
https://orcid.org/0000-0002-4096-5208
https://orcid.org/0000-0001-7135-5077
https://orcid.org/0000-0001-7735-1552
https://orcid.org/0009-0001-9504-5871

JT E TAP CHI KHOA HQC GIAO DUC KY THUAT
Truong Pai hoc Su pham Ky thuat Thanh pho H6 Chi Minh

HCMUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn
1. Gii thiéu

Ngudn ning luong tai tao duge xem 14 giai phap dé tao ra nang lugng it tac dong dén moi trudng va
it phat thai CO, [1]. Trong cac tmg dung dan dung, hau hét sir dung cac hé théng ning luong mit troi
(PV) ¢6 hodc khong co két nbi v6i ludi dién [2]. Dé hoat dong trong cac tinh huéng ma ¢ 4nh nang che
phii hoic khong c6 mang ludi dién tam thoi, ciing nhu trong cac hoat dong ban dém, hé théng nay can
cach ly khoi ludi dién chinh va sir dung ning luong da tich lily dé cung cip cho cac tai phu [3].

Céc hé thong PV ndi ludi phd bién dang duge sir dung rong rii & mot s qudc gia. Viée trién khai
cong ngh¢ nay tai cac trung tam d6 thi mang tinh thyc tién cao vi cho phép tan dung luoi dién hién co
dong thoi dua nguon nang luong duoc tao ra dén gan dlem tiéu thu hon, giam thiéu chi phi phan ph01
dién va ton thét truyén tai. No ciing c6 thé gitp giam nhu cau cao diém va dau tu vao dudng day truyén
tai va phan phdi [4], [5].

Bong che la mot van dé nghiém trong trong cac h¢ thdng PV vi n6 c6 thé anh huong dén hiéu qua va
kha ning cung cap cac chi s chat luong dién nang phu hop cho phu tai. Theo quan diém nay, bd nghich
lru da bac 1a mot giai phap kha thi dé giam thiéu vin dé nay vi ching c¢6 chét lugng dién nang tot hon
so voi bo nghich luu hai bac [6], [7].

Nghich Iuu ba béac 1a mét trong nhimg cau trac duogc sir dung pho bién nhét trong cac tng dung PV.
Trong sb cac céu tric lién két nghich luu da bac, nghich luu kep diém trung tinh (NPC) [8], [9], nghich
luu tu kep (Flying Capacitor) [10], [11] va nghich luu ghép tang cau H (Cascade H- -bridge) [6], [12].
Dbi v6i nghich luu NPC ¢6 nhitng nhuoc dlem ¢b hiru, chang han nhu cac diode kep va ton hao dan cao
do ludn hoat dong voi bon khoa cong sudt trong mot chu ky dong ngit [13]. Nghich luu hinh T duoc
biét nhu 12 mot giai phap dé thay thé cho nghich luu NPC, wu diém cta nghich luu hinh T hoat dong véi
it thiét bi ban d5n hon so v61 NPC. Tuy nhién nhugc diém cua nghich luu hinh T boi dién ap dat trén
cac khoa cong sudt cuia nhanh ni véi dién ap DC-link 16n [14]. C6 the thiy rang, nghich luu cau H co
mdt s6 wu diém hon so v6i nghich luu NPC va FC boi vi nghich luu cau H co thé dé dang néng béc dién
4p dau ra bang cach ghép cac module cau H ma wu diém nay tro thanh Iya chon cho nhiéu ing dung nhu
hé théng PV nbi ludi, hé thdng ngudn du phong UPS ciing nhu hé thdng diéu khién dong co [6] — [8].

Trong bai bao nay, ky thuat diéu ché do rong xung cho cau hinh nghich luu bang phuong phap SPWM
dugc thue hién. Giai thuat giai quyét vin dé ngén mach (shoot-through) bang cach bd sung thém dead-
time vao qua trinh chuyén mach cua cac khoa cong suét, tinh toan chon linh kién, phan tich-xay dung
giai thuat diéu khién bo nghich luu ndi ludi ciing nhu kiém ching théng qua phan mém mé phong PSIM
va md hinh thir nghiém.

2. Cau hinh nghich lru mét pha ba bac cau H
2.1. Nguyén ly hoat dong

Mach nghich luu mét pha cau H c6 dau vao la ngUOn dién mot chiéu (Voc), tu dién (Cin) mac song
song vdi ngudn dién mot chidu dé dong ngudn I, 13 hing so Mach nghich luu mdt pha cau H gdom c6 4
khéa cong suat dugc chia thanh hai nhanh pha (AvaB), mdi nhanh co 2 khoa Ian luot la nhanh A (S1a,
S2a), Nhanh B (Sig, S2s). Hai nhanh nay dugc ndi song song dé tao thanh nén cau H (nhu trinh bay &
Hinh.1).
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Nguyén Iy hoat dong ctia bo nghich lwu mot pha ciu H dya vao céc trang thai chuyen mach ciia cac
khoa cong suat. Cau hinh nghich luu mét pha cau H ¢6 theé tao dién ap ngd ra (Vag) ¢ 3 mic: +Voc, 0,
-Vpc. Cac muc dién &p tng véi tung trang thai caa cac khdéa cong suat duoc trinh bay nhw Bang 1.

Bang 1. Trang thdi dong-ngdt ciia bé nghich luu

Mode Sia Son Sis Sz Vas

1 ON OFF OFF ON +Vae

2 OFF ON ON OFF Vee

3 OFF OFF ON ON Ngin mach

4 ON ON OFF OFF Ngin mach

5 ON OFF ON OFF 0

6 OFF ON OFF ON 0

7 OFF OFF OFF OFF 0
N Y IR e N YL
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Hinh 2. So @6 mach twong dirong theo Bdng 1: (a) Mode 1; (b) Mode 2; (c) Mode 3; (f) Mode 4; (g) Mode 5; (h)
Mode 6; (i) Mode 7.

Dé dat dién &p dau ra +Vg (Hinh 2a) hai khoa Sia, Szs ¢ trang thai “ON”, trong khi d6 hai khoa Sig,
Soa, 6 trang thai “OFF”.

Dé dat dién &p dau ra -Vc (Hinh 2b), hai khoa Sis, Sza ¢ trang thai “ON”, trong khi d6 hai khoa Sia,
Sog, 0 trang thai “OFF”,

Trang thai ngan mach dugc trinh bay ¢ Hinh 2c, Hinh 2f, trang thai nay khong dugc phép su dung
trong cac bo nghich luu truyen thng. Luu ¥, trang thai nay chi trinh bay dé nguoi doc thay ré anh huong
cua ching khi xay ra ngan mach. Trong thuc té cua cAc by nghich Iuu trang thai nay khong dugc sir
dung.

Trang thai g:huyén mach khi c6 deadtime nhu trinh bay ¢ Hinh 2d, Hinh 2e, hai trang thai nay tranh
hién tugng ngan mach xay ra nhu trinh bay ¢ Hinh 2c¢, Hinh 2f.
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bé dat dién ap diura0 (Hinh 2g, 2h, 2i), hai khda S1a, S1g hoac Sza, Szs ¢ trang thai “ON”, trong khi
d6 hai khoa Sia, S1g hodc Soa, Szg, h0ac Sia, Sis Va Soa, Sog ¢ trang thai “OFF”,

2.2. Phwong phdp diéu khién

Vayvb:

T~ T T
TN A N
AT PN A Nt
NEAVHNLYEYRREZ0
I AT 7

100 LT

T t
TN t
I 1L,

Hinh 3. Tin hiéu diéu khién cia cac khéa céng sudt trong nghich lwu 1 pha cau H.

Phuong trinh tong quét cua 2 song diéu khién:

{Va =m.sin(27 ft) 0
V, =m.sin(2z ft + z7) =—m.sin(2z ft)
V6i: f1a tan sé co ban dau ra; m 1 chi sb diéu ché (0 <m < 1).
Bién d6 dinh cua song hai bac mot dién ap dau ra:
V, =mxV,, (2)

Trong d6, Vx 1a dién ap dau ra Vas.
_ biéu khién kich dong cho cac khoa cong suét phu thudc vao 2 tin higu diéu khién va song mang tan
SO cao nhu trinh bay tai Hinh 3. Tin hiéu diéu khién dugc trinh bay theo phuong trinh (3):

1 0f v >V,
SlAstB:{O else § ©

1 0f v, <V,
SZA’Sle{O else s

3)

2.3. Dead-time

Dién 4p dau ra trén mot pha mach nghich luu khi chua c6 dead-time, dién ap dau ra dugc xac dinh
nhu sau:
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— t, -1, .
Ve =Voe. S =Vpe.msin(27 f it +¢) (4)
s
Trong do:
Ve 14 dién ap dau vao, m 1a chi s didu ché, ¢ 1a goc pha
Vcr
0 N Va

i

S
Khi chwa co dead{ 1A |

time
Soa

S
Khi c6 { = L

. A
dead'tlme SQ | } } | tdead ‘K—H} tdead } “ tdead
w ] 1 1 —
,,,,, i RS i
Dién 4p ngd ra Vg Ve | | | |
khi chwa 0 | | | |
6 dead-time | | 3 3
-Voc — | o -
VDC 777777 i, 1 1 7} 777777 % I I i
Dién ap ngd ra Vu ! ! ! :
khi cé 0 : : : 3
dead-time 3 3 3 |
“Voe [—— » " T
0 t tht; Gt N t

Hinh 4. Anh hudng ciia dead-time déi véi dién dp dau ra.

Dién 4p dau ra trén mot pha mach nghich luu khi ¢ dead-time, dién ap dau ra duoc xac dinh nhu

sau:
- t, -t t -t t,-t t
V..=V_.. 2_j_v ( 0]:\/ [ 2 _ deadj
AB DC [ T DC T DC T _Ts

t 5)
:VDC.[m.sin(Zn ft+p) _%}

S

Trong do6: teead 12 thoi gian delay, Ts 1a chu ky dong ngit.
) Dé tranh ton hao dién ap do dead-time gy ra, k¥ thuat b6 sung tin hiéu diéu khién boi nang luong
mat di dugc xac dinh theo phuong trinh (6).

JTE, Volume 19, Issue 04, 2024 59


mailto:jte@hcmute.edu.vn

JTE

HCMIUTE
ISSN: 1859-1272

TAP CHi KHOA HQC GIAO DUC KY THUAT

Truong Dai hoc Su pham K§ thuat Thanh phé Ho Chi Minh

Website: https:/jte.edu.vn
Email: jte@hcmute.edu.vn

m.sin(27rf0t+qo)+t_‘|‘_ﬁ it

2.4. Lya chen linh ki¢n

S

m.sin(znf0t+¢)_t%ﬂ

S

1>0

<0

(6)

Bang 2. Théng s6 chinh ciia linh kién

Théng s6 Ky hiéu Gia tri DPon vi

bién ap danh dinh Vbs 300 \Y
Dong dién tbi da Io 70 A

bién tro D-S dan Rbs(on) 25,5 mQ
Thoi gian delay dan ta(on) 24 ns
Thoi gian tang tr 16 ns
Thoi gian delay ngat ta(ofh 62 ns
Thoi gian giam te 45 ns
bién 4p thuan dat trén Diode Vsp 1,3 \Y
Reverse recovery time tir 351 ns
Reverse recovery charge Qn 3686 nC

2.4.1. Lya chon tu dién

Dua trén bang thong s6 cta linh kién va nguyén 1y hoat dong cua ciu hinh nghich luu 1 pha cu H,
tu dién trong mach nghich luu dugc trinh bay.

1
Vezo =Zelcn = 27.f, C de o (7)

Trong do:

Ve 20, 16 20, T, 20 1an luot 14 gia tri dién ap, dong dién, tan sb trén tu dién tai tan s6 (100 Hz).
2.4.2. Lira chon cugn day trén mach loc dau ra.

Pé lua chon gia tri cudn day, do bién thién cua dong dién qua cudn day dugc xac dinh nhu sau:
Ve =V,
Al =Ly 8
= ®)

Trong do:

Ve la dién ap dé}l vao cuia mach nghich luu (V), Vg la dién ap daura cuia mach nghich luu (V), L 1a
cudn cam (H), f; 1a tan s6 chuyén mach (Hz), V. 1a tin hi€u dién ap tham chiéu (V).
2.5. Phan tich tén hao mach nghich lwu 1 pha cdau H
2.5.1. Phan tich tén hao déng-ngdt cua khéa cong sudt Sia

— Tbn hao déng cua khoa cong suét Sia.

1 V4
P, :Z'E[VSM'ISM,RMS (t).t, . f.dt )
Trong do:

JTE, Volume 19, Issue 04, 2024 60


mailto:jte@hcmute.edu.vn

JT E TAP CHI KHOA HQC GIAO DUC KY THUAT

Truong Dai hoc Su pham K thuat Thanh phd H6 Chi Minh
HCMIUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

~ Vsiala gid tri dién ap dat trén khoa Sia, Isiarms RMS la gid tri dong hiéu dung qua khoa Sia, fs 1a tan
so chuyen mach, ton la thoi gian khoa cong suat Sia dong, ton = t@on + tr (( taen) 1 thoi gian delay turn-
on va tr la thoi gian tang)).

— Ton hao ngit ctia khoa cong suit Sia.
1 fd 10
Purs, =5 Vaunls,, (- ft (10

0
Trong do:

tort 12 thoi gian khoa cong sudt Sia khi bi kich ngat, toft = taerm + t ( tam 12 thoi gian delay khi khoa
cong suat bi kich ngat va t; 1a thoi gian gidm).

2.5.2. Phan tich ton hao dan c&c phan ti cong suat
— Tbn hao din cua khda cong suét Sia.
2
I?:ond,SlA = IslA,rms 'Rds(on) (1 1)

— Ton hao dan cua tu dién.

Pcond,C :rC'I(ZZ,rms (12)

Trong d6: rc 1a gia tri dién tré Ky sinh cia tu dién va c6 gia tri la 40 mQ.

— Tbn hao din cua Diode D va D3 khi khéi phuc ngugc (reverse recovery loss).

1 2z
Prr,D2 = Z';[VDZA' fs -erdt

(13)
1 T
Prr,D3 = 5 '!VDsA' fs -erdt
— Tbn hao din do dead-time (Sza, Sza).
1 2z
Pdead,SZA = Z_J- 2'VSD" |52ARMS (t)"tdead : fsdt
T ,

iy (14)

Pdead,sgA = % '_TZ'VSD ‘ IS3A,RMS (t)‘ Lgead - fsdt
0

Tir phuong trinh (9) d&én phuong trinh (14) tong ton hao ctia nghich luu 1 pha cdu H duoc trinh bay
nhu sau:

Zploss = PonSlA + F)offSlA + F)onSZA + F)of'fSZA + 2Prr,DzA + 2Pdead,SZA

(15)
+Pcond,c + I?:ond,SlA + I:)cond,sZA + I?:ond ,S1B + I:)cond,SZB

Tir phuong trinh (14) ti 16 thanh phan tén hao ciu hinh nghich luu 1 pha ciu H duoc trinh bay nhu
Hinh 5.

Hinh 5 trinh bay thanh phan ténv hao ’céu hinh nghich luu 1 pha cau H, trong dé’tén hao dong cua
khoa cong suat Sia va nang lugng ton that trén Diode khi khéi phuc nguoc 1a 16n nhat. Cac thanh phan
ton hao khong dang ke.
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Phan tram ton that cong suit

8.172362556 1.742536809 4.660272862

0.283668783
0.283668783

4.660272862
1.742536809

= PonS1A = PoffS1A PonS2A
PoffS2A = Prr,D1B = Prr,D2A
m Pdead,D1B n Pdead,D2A = PcondC

Hinh 5. Ti [¢ thanh phan ton hao cdu hinh nghich leu 1 pha cau H
2.6. Phan tich tin higu nhé va ham truyén diéu khién
2.6.1. Phan tich tin hiéu nhé & dau vao bé nghich luu

Phan tich tin hi¢u nho dong vai trd quan trong trong viéc 1am cho hé théng diéu khién va img dung
thuc t€ hoat dong mot cach on dinh va hiéu qua, bat ké sy bién doi va nhiéu trong moi truong thuc té.
Trong bai bao nay, phan tich tin hi¢u nho dugec mo hinh hda nhu Hinh 6.

VpcC

Hinh 6. Cdc thanh phan trung binh va dao dong trong mach nghich heu I pha cau H

_Hinh 6 trinh bay cac thanh phan trung binh va dao dong trong mach nghich luu 1 pha cau H. Co thé
thay rang, ham truyén dau vao cua nghich luu 1 pha cau H dugc xac dinh:

Vio +VAO VDC ;VDC (D+ d) DC +VDC (1-D- d)
\7A0 :\%.D—\i.(l— D) (16)
@ f—
\7 Vch+dcd LA dc(l D)
AO — 2 2
Tt phuong trinh (15), ta co:
o SVl oo =V (17
VAB :vAO _VBO =2 _dca :\7dc Va :>va :\@B :Vdc
a
62
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2.6.2. Phan tich tin hiéu nhé & dau ra bé nghich lieu

Dua vao Hinh 5, ham truyén cia luéi dién dugc xac dinh:
o

I ) di, (t
Gy = Vs O =1, O +L L v, ) (1)

9
inv

Xeét trong chu ki [0 - T]
Vo), =G, 0, +(L %0} (v, 0),

dt
- A e s di, dfg -
<V, +V,, =0, +1y).n+L—=+L—=+V, +V, (19)
dt dt
I,
=G, === !
v Ls+r

2.7. Xay dung diéu khién PR

Bo diéu khién cong huong ty 1€ (PR) thuong dugc thuc hién dé diéu khién vong kin cua cac hé théng
¢6 dang song hinh sine, nd dugc sir dung rong ri trong viéc dicu khien cac bd nghich luu ndi ludi 1 pha
cong suat nho bdi vi kha nang dat duoc sai s xac lap vé khong mét cach nhanh chong.

1 rn=01 (Q)
G(s) = V&
r+Ls L =0,005(H) 20)
K:s
C(s)=K, +——
R

Trong d6: we=2nfo=100n

CAu triic bd diéu khién cho théy bo diéu khién nay dugc thiét ké trén mién tan sd, trén co s& lya chon
bang thong cho ham truyén vong kin. Thong thuong, cac nha nghién ctru s€ chon bang 10 lan tan so co
ban (f;=50Hz) [15].

Ham truyén vong kin cta hé thong (xét tai tan s6 co ban):

\/(wg —0").(K, V)" + KV 0*

e2y)

‘Tpr (jw)

\/COZI:Ki Vg + L(a; _wz)]z +(r+ K, Vi)’ (@ - @)

Hinh 7 trinh béy biéu (jé) Bode cua hé théng. H¢ théng c6 do du trﬁqbién Gm rét 16n, d6 du trix pha
Pm = 68.4deg>0, tan so cat f: =549 Hz. Hé thong on dinh theo tiéu chuan Bode [16].
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Bode Diagram
Gm =Inf, Pm =68.4 deg (at 549 Hz)

Closed- loop

A e C(s) non-ideal
_\/ G(s)

Magnitude (dB)

Phase (deg)

10 1C 10*

?;‘Frequency (Hz)
Hinh 7. Biéu do Bode ciia hé thong
3. Két qua md phéng va thir nghiém

Pé kiém ching hiéu suit ciia bd chuyén doi. Thong sb diéu khién cho mo phong va thir nghiém duoc
trinh bay ¢ bang 2:
Bang 3. Cdc théng s6 mé phong va thir nghiém

Théng sb Ky hiéu Giatri

Dién ap dau vao (DC) Vbe 75V
Dién 4p dau ra (AC) Ve 220V
Tan sé dau ra f 50 Hz
Tan s6 séng mang f 10 kHz

o Lg 3mH

Tai ludi

Ry 0,05 Q

3.1. Két qua mé phéng

Do han ché vé thiét bj ctia phong thi nghiém nén nhém nghién ciru chua thé két ndi truc tiép vao ludi
dién, ma nhom nghién ctru s€ s dung phuong an giam dién ap dau vao (xuong 75 Voc) va dau ra (43
V) cta by nghich luu 1 pha cau H trong phan mé phong va thir nghiém. Dé dam bao dau ra duy tri 0
mirc 220-Vrus két ndi ludi, nhom nghién ctru dé chon phuong an st dung may bién ap tang ap (ti s0
1/5) dé tang cuong dién ap ndi ludi két hop v6i bo nghich luu 1 pha cau H véi muc tiéu kiém ching ky
thuat diéu khién két néi ludi.

Hé thng nghich luu 1 pha cau H nbi ludi dugc m6 phong bang phan mém PSIM v&i cong suét
1000W. Cac thong s cua bd nghich luu 1 pha cau H nbi ludi duoc sir dung trong mod phong da dugce
trinh bay trong Bang 3. Ngudn dau vao co6 dién ap dinh muc 1a 75V. Hinh 8 trinh bay mét s6 dang song
mo phong chinh nhu: dién ap ludi (Vg) dong dién ludi (lg), va dién ap dau ra ctia bd nghich luu (Vag).
Céc dang song mo phong nay s& giup danh gia hidu sudt va hoat dong cua hé thdng nghich luu trong
diéu kién khac nhau.
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400

200

-200

-400

VAB -

Time (s)
Hinh 8. Két qua md phong dang séng dién ap hedi dién (Vy), dong dién ludi dién (lg) Va dién dp dau ra (Vas).

Hinh 8 nhin tir trén xubng dudi, dién ap ludi (Vg), dong dién ludi (Iy), va dién ap dau ra cia b nghich
luu (VAB) Dién ap dau ra ludi dién do duoc 220-Vrws, dong dién ludi la 4.4-Arms. Trong khi do, dién
ap dau ra cua bo nghich luu c6 ba bac va co gia trj dinh 1an luot 1a +73-V, 0, -73-V.

3.2. Két qud thir nghiém

Mot md hinh thir nghiém nghich luu 1 pha cau H ndi luéi da dugc trién khai dé xac minh két qua
nghién ctru nhu trinh bay ¢ Hinh 9. C4c thdng sb thir nghiém twong tu voi cac théng sé duoc sir dung
trong mé phong, do d6 dam bao viéc ddi sanh két qua. IGBT FGL40N150 dugc sir dung cho céc khoa
cong suat nghich luu, dic biét cho Sia, Sza, Sia Va Sz

Nghich Iru 1 pha chu H Vi diéu khién
DSPF28335

Cim bién dong (gl
ACS712

Hinh 9. M0 hinh thir nghiém nghich luu 1 pha cau H néi luéi.

Két qué thir nghiém dugc trinh bay nhu Hinh 10. C6 thé thay rang tir cac két qua thir nghiém, dién
ap dinh dau ra ludi dién do dugc 309-V, dién ap hiéu dung dau ra ludi dién do duoc 218-Veus, dong
dién hiéu dung lué6i dién 14 4.38-Arws, va dién 4p dinh dau ra cia bd nghich lru 1an luot do duoc 1a +72-
V, 0, -72-V. Tuy nhién, két qua thu nghiém c6 gia tri dién ap va dong dién dau ra thap hon so véi két
qua md phong do c6 su sut giam dién 4p trén cac phan tir cong suét trong md hinh thir nghiém.
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Tek M M Pos: GOT.Sms
+ *

V, [200V/div]

I, [5A/div]

SN )[\ n nn
VIR VIR VL VIRV

Vg [50V/div]

t=0ms/div

Hinh 10. Két qua thii nghiém dang song dién ap lui dién (Vy), dong dién ludi dién (Iy) va dién dp dau ra (Vas).

4. Két luan

Bai béo ny trinh bay vé mot bd nghich luu 1 pha cau H ni ludi. Nghién ctru da thém vao k¥ thuat
dead-time vao qua trinh chuyén mach cua cac khoa cong suét va tinh toan chon linh kién phu hop. Ngoai
ra, vi€c phan tich tin hiéu nho cling duoc thuc hiép d@: xay dung bd dicu khiép cho hé thong nghich luu
noi ludi, giup hé thong hoat dong 6n dinh hon. B¢ kiém ching co s¢ 1y thuyét va két qua mé phong da
trinh bay, nhom nghién ctru da xay dung mé hinh thir nghiém dé so sanh. Trong twong lai, h¢ thong
nghich luu 1 pha cau H du kién s& duoc thiét ké dé nbi truc tlep vao lugi dién ma khong can théng qua
bién 4p tang ap. Piéu nay hira hen mang lai nhimg loi ich vé€ hi¢u suat va giam chi phi ciing nhu cai
thién tinh 6n dinh va dang tin cay cta h¢ thong.
Lo&i cam on

Bai bao nay duoc thyuc hién tai phong thir nghiém dién tir cong §uét‘ nang cao D405 voi sy hd trg ciia
du an T2023-62 cia Truong Pai hoc Su pham K¥ thuat Thanh pho H6 Chi Minh.
Xung dot lgi ich

Céc tac gia tuyén bd khong c6 xung dot loi ich trong bai bao nay.
Danh muc chir viét tat

Bang 4. Danh muc cac chir viét tdt

3L Three level
PWM Pulse Width Modulation
NPC Neutral Point Clamped
FC Flying Capacitor
SPWM Sine Pulse Width Modulation
ST Shoot Through
UPS Uninterruptible Power Supply
PV Photovoltaic
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