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TOM TAT
Trong bai bao nay, mét ki thudt can bang dién ap trén ty va triér tiéu dién &p common
mode cho nghich lwu hinh T tang dp twa khda chuyén mach ba bdc (TL-qSBT?I) duwoc trinh
bay. Phwong phdp cdn bang dién ap tu duwa trén diéu khién PID. Hon nita, dién 4p common
mode diroC tqo ra trong cdu hinh nghich lew hinh T ting dp twa khoa chuyén mach ba bdc
diepc giam toi thiéu bang cach ap dung ki thudt vector khéng gian dé xuat, ky thudr dé xuat
chi sir dung nhitng vector trung binh va vector khong dé tong hop vector tham chiéu. Vector
ngan mach diege thém vao vector khong dé khong anh huong dén dién &p ngd ra. Ngoai ra,
dé giam dé gon dong dién cuén day ngd vao bang cach si dung hai song mang tan sé cao
Vearl VA Vearz, trong dé vear2 duwoc tao ra bang cach dich pha 90° tir Vears. Pé chitng minh
phwrong phdp vector khéng gian cdi tién cho TL-qSBT?I, nhitng két qua mé phong duroc trinh
bay trong bai bao nay.

Tir khoa: Nghich heu da bac; nghich lwu nguon Z; Tang dp twa khda chuyén mach; Nghich
luu hinh T; Triét tiéu dién ap common mode.

ABSTRACT

In this paper, a capacitor voltage balancing and common -mode voltage scheme for the
three-level quasi-switched boost T-type inverter (TL-qSBT?l) is presented. PID
controller-based capacitor voltage balancing strategy. Furthermore, the common-mode
voltage generated in the three-level quasi-switched boost T-type inverters is minimized by
applying the proposed space-vector modulation technique, which uses only medium vectors
and zero vectors to synthesize the reference vector. in addition, to reducing the current ripple
of inductor input by using two high-frequency carrier vcar1 and Vear2, Where Vear2 IS generated
by shifting vcarl through 90°. To verify the modified space vector control method for
TL-gSBT?1, simulation results have presented in this paper.

Keywords: Multilevel inverter; Z Source inverter; Quasi Switch Boost; T-Type inverter;
Common Mode Voltage eliminate.

1. GIOI THIEU da bc [3] duoc sir dung pho bién voi nhiing
wu diém nhu: chét luong dién dau ra tét hon,
giam kich thuéc bo loc LC. VSI da bac thong
thuong chi 12 mot bo giam ap. Bé sir dung VSI
cho cac muc dich ting ap can sir dung thém
mot bd DC/DC tang ap phia trudc bd nghich
lwu. Didu ndy gay tang kich thude va chi phi
san xuat bo nghich luu.

Nghich luu ngudn &p (VSI) ngay cang
duoc wng dung rong rdi trong cac hé thdng
dién nhu: hé thong dién PV dan dung va ndi
lugi, hé théng tua bin dién gid, hé thdng
ngudn du phong UPS, dong co AC, xe dién,...
[1-2]. So vai nghich luu hai béac thong thuong
(Hinh 1), nhitng nim gan day bo nghich luu
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Hinh 1. Cdu tric cia bg nghich heu nguon
ap thong thwong.

Hon ntta, VSI khdng cho phép trang thai
hai khda trén cung mét nhanh dan dong thoi
(ngan mach - Shoot Through) boi vi hién
tuong nay l1am ngin mach ngudn &p ngd vao
nghich Iuu gay hu hai ddi véi hé thong. Bo
dead-time thudng duoc s dung dé han ché
anh huong cua ST. Tuy nhién, viéc su dung
dead-time 1am suy giam hiéu suat cua bo
chuyén doi.

Nham khic phuc nhiing han ché da néu
trén, nghich luu diing nguon Z (Z Source)
duoc gioi thiéu trong [4] (Hinh 2). Céu tric
nay duogc biét dén nhu mot mach chuyén doi
cong suat co kha ning ting - giam 4p mot
chang va c6 kha ning chéng lai hién tuong
trung dan. Trong [5] gisi thiéu mang nghich
lvu NPC 3 bac sir dung mang nguon khang
(Z Source). Trong [6] gidi thiéu nghich luu
hinh T da bac két hop véi nguon Z. Trong [7]
trinh bay phuong phap diéu ché SVPWM 3
bac hinh T nguon Z. Tuy nhién, nghich luu
ngudn Z van con ton tai mot sé bat loi nhur:
dong dién ngd vao gian doan va dién ap
stress trén tu con kha I6n.
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Hinh 2. Cdu truc cua bé nghich lwu nguon Z.

Véi mong mudn cai thién han ché cua
mang nguén Z, mot mang nghich luu tua
ngudn Z (qZSl) dugc dé xuit trong [8]
(Hinh 3) dé thay thé cho mang nghich luu
ngudn Z.
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Hinh 3. Cdu truc cia gZSl.

Trong [9] gidi thiéu mang nghich luu 3
bac twa nguon Z (Quasi Z Source) két hop
véi cau hinh nghich luu hinh T hoat dong
& ché do binh thuong va chiu 13i. So véi
nghich lwu da bac sir dung cdu hinh NPC,
nghich luu da bac hinh T sir dung mot cong
tac hai chiéu, nguyén Iy hoat dong don gian,
ton that chuyén mach nho. Mot so sénh gita
nghich luu 3 bac VSI thong thuong voi 3L
gZls dugc trinh bay trong [10]. Trong [11]
gidi thiéu giai thuat diéu ché SVPWM cho
nghich luu 3 bac hinh T qZSI.

Dé cai thién s6 luong céc thanh phan thu
dong nhung van duy tri nhimg wu diém cua
mang nguon Z, mang ngudn khang Quasi
switch boost (Hinh 4) duoc gidgi thiéu [12].
Trong [13] phuong phap diéu ché sine PWM
duogc tng dung cho mang nguén khang Quasi
Switch Boost 3 pha 3 bac hinh T (3L
qSBT?l) nham giam d6 gon dong dién ngd
vao va tang do loi dién ap.
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Hinh 4. C4u trac cuia bg nghich luu nra khéa
chuyén mach.

Trong bai bao  “Space  Vector
Modulation  Strategy for  Three-Level
Quasi-Switched Boost T-Type Inverter” [14],
trinh bay ky thuat diéu ché SVPWM gilp
giam THD va cai thién do loi dién ap so vaoi
[13]. Tuy nhién, dién & common mode
(CMV) van con cao.
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Trong qud trinh hoat dong, dién ap trén
tu bén phia mang ngudn khang bi mat can
bang cho nén dién &p ngd ra bi méo dang dan
dén ting THD. Dé can bang dién ap trén tu
bai bao [15] dé xuét giai thuat PI dé can bang
tu cho nghich Iuvu mot pha nam bac.

Trong bai bdo nay, mét ky thuat céan
bang tu dua vao diéu khién PID va ky thuat
didu ché do rong xung vector khdng gian dé
triét titu CMV duoc trinh bay. Su vuot troi
cua ky thuat diéu ché do rong xung vector
khong gian dé xuat so véi ky thuat diéu ché
d6 rong xung vector khdng gian truyén théng
nhu sau:

= Can bang dién &p trén tu bén mang
nguon khang.

* Pién ap common mode dugc triét tiéu
hoan toan.

= P§ gon dong dién cudn day ting ap
mang ngudn khang cua bo nghich luu
tua khoa chuyén mach hinh T ba bac dé
xuat dugc cai thién so véi nghich luu tua
khoa chuyén mach hinh T ba bac thong
thuong.

2. CAU HINH NGHICH LUU BA BAC
HINH T TUA KHOA CHUYEN
MACH

Nghich Iuvu ba bac hinh T tya khéa
chuyén mach (3L gSBT?I) duoc két hop boi
hai phan chinh d6 1a mang ngudn khéang
(gSB) va nghich luu 3 bac hinh T.
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Hinh 5. Cdu truc ba bdc qSBT?I.

Mang qSB gdom c6 1 cudn cam (L), 2 tu
dién (C1, C2) va 4 diode (D1, D,, Ds, D4)
ching duoc ghep v6i nhau dé tao ra diém
gitta (O). Piém giira ndy va hai ngd ra cua
mang qSB (P, N) s& cung cép ning luong cho
mach nghich luu 3 bac hinh T gdm 3 nhanh
(pha a, b, ¢), mi nhanh gdm 4 IGBT. Trong

d6, mot khoa hai chiéu duoc ciu tao boi 2
IGBT mac nguoc chieu nhau ( Hinh. 5).
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Hinh 6. Nguyén Iy hoat déng cua 3L qSBT?I
(@) trang th&i NST1, (b) trang thai NST2,
(c) trang thai NST3, (d) trang thai NST4,
(e) trang thai ST.

Nghich luu hinh T c6 kha nang tao ra 3
cap dién &p trén ngd ra bang cach kich dong
khoa Six (x = a, b, ¢) dién ap Vxo s€ dat dugc
gia tri +Vc. Dién ap Vxo s€ dat gia tri 0 khi
khoa Sox dugc kich dong. Tuong tu, dién ap
Vxo s& dat gia tri —Vc bang cach kich dong Sax.
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Bdng 1. Trang thdi déng ngat cia 3L qSBT?

(x=a, b, )
Tran Kich dan Phan cuc
ang cac khoa thudn cac Vx
thai A £ .
cong suat Diode
NST 1 S1 D2, D3, D1+ | +Vc, 0 or -Vc
NST 2 S2 D1, D2, D3 | +Vc, 0 or -Vc
NST 3 S1, S2 D2, D3 +Ve, 0 or -Ve
Slx +VC
D1, D>
NST 4 Sax Y 0
’ Ds, D4
S3x -VC
ST Si1x, Sax, Ssx D1, Ds 0

Mang 3L gSBT?l c6 hai trang théi
chuyén mach chinh 1a “Khong ngan mach
(NST)” va “Ngén mach (ST)”. Hinh. 6 va
bang 1 trinh bay trang thai hoat dong cua 3L
qSBT2I,

2.1 Nguyén ly hoat dong
2.1.1 Trang thai khéng ngdn mach

Trang thai NST 1: khéa S1 dan, trong khi
d6 khoa S; ngat dugc mod ta & Hinh. 6(a). Cac
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diode D2, D3 va D4 phéan cuc thuan trong khi
d6 diode D1 phén cuc nguoc. Cuon cam Lg
va tu dién C1 xa trong khi tu dién Cz nap.
bién ap trén cudn day duogce xac dinh:

deLtL =V, -V, 1)

Trang thai NST 2: khoa S dan, trong khi
d6 khoa Si ngit dwoc md ta ¢ Hinh. 6(b).
Cac diode D1, D2 va D3z phén cuc thuan trong
khi d6 diode D4 phén cuc ngugc. Cudn cam
Lg va tu dién C, xa trong khi tu dién C1 nap.
bién ap trén cudn day duogc xac dinh:

L %L =V, -V, )

Trang thai NST 3: khoa S1 va Sz déu dan
dugc mo ta ¢ Hinh. 6(c). Cac Diode D va D4
phan cuc ngugc trong khi d6 Diode D2 va D3
phén cyuc thuan. Cuon cam Lg dugc nap nang
luong, cac tu dién C1 va C xa. Bién ap trén
cudn day duoce xac dinh:

dl,
L o V, ©)
Trang thai NST 4: khod Si va Sy ngit
dugc mé ta ¢ Hinh 6(d), cac Diode D1, D2, D3
va D4 phén cuc thuan. Cuén day xa nang
luong trong khi d6 cac tu C; va Cz duoc nap
nang luong. Bién ap trén cudn day duoc xac

dinh:

dl
L=V, — 2 4)

2.1.2 Trang thai ngdn mach

Trong sudt trang thai ST trong bo
nghich luu hinh T, cac khéa Sxi dén Sxa
cung dong dugc md ta ¢ Hinh. 6(e), Cung
lac d6 cac khoa Si va S, duoc kich ngat. Cac
Diode D1, D4 phan cuc thuan, Diode D», D3
phan cuc nguoc. Thoi gian ton tai cua trang
thai nay 1a DoT. Trong khoang thoi gian nay
cudn cam nap nang luong tir ngon Vg va cac
tu dién Cyva C; cach ly khoi mach. Bién ap
trén cudn day duogc xac dinh:

dI
L=V, 5)

2.2 Phan tich trang thai 6n dinh

Tong thoi gian ton tai cua trang thai NST
1 trong mot chu ky song mang la:
(d,—D,)T/2 trong d6 d 1a chu ky lam viéc
ctia khoa S dugc diéu khién bsi Veons. ToNg
thoi gian ton tai trang thai NST 2 trong mot
chu ky séng mang la: (d, —D,).T /2, trong
do d 1a chu ky lam viéc cua khda S; duoc
dléu khlén ﬂb(q)'l Vc0n2 (Vco(\l, Vcon2 trinh béy 6'
Hinh 8). Tong thoi gian ton tai cua trang thai
NST 3 va ST laD,T . Khoang thoi gian con
lai cua trang thai NST 4 trong mét chu ky
s6ng mang la ((1-D,—d,—d,)T). Ap dung
dinh 1y can bang dién &p trén cuon day Ls,
dién ap trén tu duoc xac dinh nhu sau:

Vg

Ve =V =Ve, = 2-3D,—d (6)

V6i d=di=dz 1a chu ky ngin mach cia
mang nguon khang, Do la chu ky ngan mach
cua nghich luu hinh T.

bién ap dinh ngd ra nghich luu dugc xac
dinh:

v =MV M

=V
X C 2—3D0—d g (7)

Vé6i M 1a chi sb diéu ché cua nghich luu.

D¢ tranh anh huong dén dién &p ngo ra,
quan hé gitra chi so diéu ché M va ti so6 ngan
mach Do dugc trinh bay theo phuong trinh (8):

M <1 .
M +D, <1 ®)

3. PHUONG PHAP SVPWM CUA 3L
qSBT2l PE TIET TIEU DPIEN AP
COMMON MODE

Trong mach nghich Iuu 3 bac hinh T ¢
hinh (5), mdi pha c6 4 khoa tao ra 3 trang
thai chuyén mach 1a: P, O, N. T6 hop 3 pha
c6 tong cong 27 trang thai chuyén mach
(vector) dugc sir dung cu thé nhu [3 vector
zero], [12 vector nho], [6 vector trung binh]
va [6 vector lon]. Giai thuat SVPWM thong
thuong chia 27 vector nay thanh 6 sector,
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mai sector chia thanh 4 ving dugc trinh bay
cu thé trong [14]. Vi vector V., dugc dinh
nghia nhu sau:

2 .2z
J

- 2 i -
Vref :g(\/AO +VBO'e ’ +Vco-e %) (8)

Trong d6: Vao, Veo, Vco la dién ap pha
ngo ra caa bo nghich luu.

Trong [14] st dung hau hét 27 vector dé
tong hop V., trong subt qua trinh hoat
dong cua bo nghich luu.

bién 4p CMV la gi4 tri trung binh cua
dién &p ngd ra 3 pha dugc tinh todn nhu sau:

V,, +V.. +V
Ve = AO ;o co 9)

Bdang 2. C4c vector va gia tri dién ap
common mode cho 3L qSBT?I

Vectors State Vem | State | Vem | State | Vewm
0 [000] 0 [PPP] | +V¢ |INNN]| -V
Dang P [POQ] | +VdJ3 | [PPO] |+2V /3| [OPO] | +VJ/3
Nho [OPP] |+2V//3|[OOP] | +V/3 | [POP] | +2VJ/3
Dang N | [ONN] |-2V/3 |[OON] | -Ve/3 | [NON] | -2V/3
Nho [NOO] | -V/3 |[NNQ] | -2V¢/3 [[ONO] | -V./3
Trung binh [PON] 0 [OPN] 0 [NPO] 0
[NOP] 0 [ONP] 0 [PNO] 0
' [PNN] | -Vo/3 | [PPN] | +Vo/3 | [NPN] | -V/3
Lon [NPP] | +Vd/3 | [NNP] | -VJ/3 | [PNP] | +V/3

Nhu da trinh bay & Bang 2, bién do cuc
dai cia CMV dat dugc khi nhiing vector
[PPP] hoac vector [NNN] duoc chon, gia tri
cia nd la £Vc. Khi nhirng vector nhé duoc
chon dé tong hop vector tham chiéu, gia tri
CMV duoc thay d6i tir —2Vc/3 dén +2Vc/3,
trong khi d6 nhitng vector I6n chi tao ra CMV
véi gia tri dinh la Vc/3. V6i 27 vector dugc
liét ké trong Bang 2, vector zero [OOO] va
nhiing vector trung binh tao ra gia tri CMV
nho nhat (0V). Do d6, khi vector zero [0OQ]
va nhitng vector trung binh dugc chon dé tao
dién ap ngo ra, gia tri CMV dugc triét tiéu.

Pé giam CMV nho nhét ¢ thé tac gia dé
Xuit mot phuwong phap diéu ché xung vector
khéng gian SVM bing cach s dung vector
zero va nhiing vector trung binh, dé tong hop

vector dién ap tham chiéu ap dung cho 3LT?I.
Két qua, CMV dugc giam nho nhat. Hinh 7
biéu thi rang bién do cua vector zero va nhiing
vector trung binh 1a 0 va 2V, /v/3. Bién d6
cuc dai cua vector tham chiéu 1a Vc. So dd
vector khéng gian (Hinh 7) duoc chia 6 phan
(6 sector), 6 sector nay dugc sir dung dé phan
tich nguyén ly hoat dong caa bo nghich luu.

Trong subt qua trinh hoat dong, trang
thai ngan mach (ST) duoc thém vao vector
zero dé khong anh huong dén dién 4p ngd ra
ma Vvan duy tri trang thai ting ap. Do so dd
vector khong gian duoc chia thanh 6 phan
dbi xang nhau, trong phan tinh toan thoi gian,
sap xép cac chudi xung va chén xung ngan
mach tac gia trinh bay don cu cho sector I,
cac sector tir sector II dén sector IV dugc
thyc hién tuong tu

—

\]
[PON]

Sector |
Sector IV

V. [ONP]

Hinh 7. Phuong phdp diéu ché SVPWM cho
3L gSBT?I-ECMV
Gia sur rang, vector tham chiéu toa lac ¢
sector 1, vector zero 170 va nhitng vector
trung binh (V,, ?2) dugc chon dé tong hop
vector tham chiéu, quan hé cta chung dugc
xac dinh nhu sau:

—

Vo T =V, T, +V,T,+V, T,

ref s

T, =T, +T,+T,

(10)

Véi: V.2 Vector tham chiéu;
170: \ector zero;

171, 172: Nhing vector trung binh;
Ts: Chu ky déng/ngét cua bo nghich luu;
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To, T1, T2: thoi gian tdn tai cta nhitng Vi,

Vi, V.
Trong d6, cac vector dién ap Vy, Vo, Vi, Vrer
duoc biéu dién nhu sau:

V, =MV, /2e"
;s
V. =MV, /{3

V, =MV, /3"

o

(11)

Vé6i: M:lachisddiéuché 0<M <1

Thai gian ton tai caa V,, V,, V, duoc tinh
toan:
T, =T,.m.sin(z/6-0)
T,=T,.m.sin(z/6+86)
T, =T,-T,-T,

(12)

Chudi vector trong sector 1 dugc sap xép
theo tha tu
[000]-[PON]-[PNO]-[000]-[PNO]-[PON]

-[000] va nguogc lai, dugc biéu dién nhu
Hinh 8.

Vst N A\ Z
Vconl
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1[000] | [PON] | [PNO] ! [00O]

1 TMi21 Told |
| [PNO] i [PON] | [00O] !

Hinh 8. Chudi xung va tin hiéu diéu khién
cua sector | cho 3L qSBT?I-ECMV

Pé dat dugc hé sb tang 4p ky vong, trang
thai ngan mach dugc chén vao vector Zero dé
dam bao dién ap ngd ra khéng bi anh huong.
Khi chén xung ngan mach vao vector zero,
lGc nay vector zero b thay ddi theo phuong
trinh (13):

= \70To _\73T 'TST

VAN N
, (13)
To =T, _TST :To —D,T;

Chudi vector trong sector 1 dugc sap xép
lai theo tha tu
[FFF]-[000]-[PON]-[PNO]-[0O0O0]-[FFF]-[00
Ol-[PNOJ-[PON]-[00O]-[FFF], dugc biéu dién
nhu Hinh 8. Véi [FFF] la vector ngan mach.

4. PHUONG PHAP CAN BANG TU
CHO 3L qSBT?I

Dé diéu khién 6n dinh DC-link tac gia dua
trén luat diéu khién PID nhu trinh bay & Hinh 9.
Pién ap hai tu Ver Va Vea duge doc hdi tiép dé
xac dinh dién &p DC-link (dién &p trén thanh
cai). Bién &p DC-link hoi tiép vé so sanh véi
gid tri dien &p tham chiéu Ven rer. Sai léch cua
bo so sanh nay duoc dua vao b diéu khién
PID d¢é tao ra chu ky ngan mach cho khéa S,
di. Bo diéu khién can bang dién ap tu Vi va
Vc2 duoc trinh bay ¢ Hinh 9. Pé do léch giita
hai tu Vc1 va Vez 1a nho nhat bo diéu khién
PID tao ra hé s ngan mach Ad. Chu ky ngin
mach cua khoa Sy, d2 dugc xac dinh:

d, = d, + Dd.

(14)

Hinh 9. biéu khién can bang dién ap trén tu
cho 3L qSBT?I
5. KET QUA MO PHONG VA THUC
NGHIEM
5.1. Két qua mo phéng
Nhém nghién ctu tién hanh md phong
dudi su hg’) trg cua phan mém PSIM va mo
hinh lay két qua véi cac thong so sau:



Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 63 (04/2021) 25
Truwong Pai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

Bdng 3. Cac théng sé md phong va thuc
nghiém cua bg nghich luu.

Thong sé cac thanh phan Giatri
bién ap ngd vao Vg 150 V
bién &p ngd ra Vo 110 Vrms
Tan s6 song mang | fs 5 kHz
Tisé ngan mach | Do 0.2
Ti s6 diéu ché M 0.8
bién cam L 3mH
Tu dién C,=Cs 2200 pF
Mach loc LC Lt va Cy 3mHva 10 pF
Tai tro Rt 40 Q
Vi
200V
150V
loo\f g
50V
ov
Vo Vo
200V
100V

Time (s)

Hinh 10. Két qua mé phong cho 3L
qSBT2I-ECMV. Nhin tzr trén xudng duwi, dién
ap ngd vao Vy, dién ap trén dién ap trén cac tu
dien Cy, C2 va dong dién cugn ddy tang ap 1.

VAG

100 [

Time (s)

Hinh 11. Két qua md phéng cho 3L
qSBT2I-ECMV.

Hinh 10 nhin tir trén xubng duéi dién ap
ngd vao (Vg), dién ap trén tu (Vc1 va Vo) va
dong dién cudn day tang ap (IL) cua phuong
phap 3L-qgSBT?I-ECMV. Viéc md phong
duoc tién hanh véi cac thong sé nhu & Bang
3. Két qua, dién &p trén tu dién ting 4p lén
194.8V theo phwong trinh (6) va két qua md
phong do duoc trén tu Vci va Ve dat duoc
196V va 193V. Gia tri dinh cua dién &p
DC-link (téng dién &p hai tu C; va Cp) do
dugc 389V. Tri trung binh dong dién ngd vao
(dong dién cua cudn day ting ap) khi md
phong dat dugc 6.1 A nhu da trinh bay &
Hinh 10. Trong mét chu ky dién &p ngd ra
gia tri 16n nhat va nho nhat cua dong dién
cudn day tang ap dat dugc 7A va 5.2A.

Hinh 11 nhin tir trén xubng dudi, két qua
md phong cua dién ap DC-link, dién ap pha
(Vac) va dién 4p CMV cua 3L-qSBT2I-ECMV.
Gia tri dinh cua dién &p DC-link do dugc
389V. Két qua md phong THD cua phuong
phap 3L-gSBT?I-ECMV dat duoc 77.08%.
Tuy nhién, phuong phap 3L- gSBT2I-ECMV
c6 CMV gan bing 0Vrus.

5.2. Két qua thuec nghlem

_____f,_*_s_[?ﬂ_ﬂ%ff?_l__ D
_. : tm— [2001;{?:1}] .........................
t"c. [ddotyand '
i }_m_ ity
_]j_[|L.ILlL||_| | LIL_LLILl ... 1 .. I..l .....
(4

Hinh 12. Keﬁ qud thuc nghiém cho 3L
qSBT2I-ECMV.

Nhu trinh bay ¢ Hinh 12, nhin tur trén
xubng dudi, dién &p ngd vao Vg, dién &p trén
cac tu dién C1, C> va dong dién cuon day
tang ap I.. Gid tri trung binh dong dién cuon
day tang ap do thuc nghiém dat dugc 6.02A.

Hinh 13. Két qud thuec nghiém cho 3L
qSBTZI-ECMV.
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Nhu da trinh bay ¢ Hinh 13, nhin tur trén
xubng dudi, dién d4p DC-link, dién 4p pha
Vac va dién &p common mode CMV. Phuong
phap 3L-qSBT?I-ECMV c6 s bac dién é&p
pha ngd ra giam vi thé chit luong dién &p
ngd ra cia phuwong phap 3L-gSBT?I-ECMV
giam. Tuy nhién, di¢n &p hiéu dung CMV
cua phuong phap 3L-qSBT?I-ECMV dugc
do tr thuc nghiém 5.73VRrws.

Hinh 14 trinh bay dién ap trén cac tu C;
va Cz khi chua diéu khién can bang dién ap
trén tu, khi Vg = 150V va dién &p pha ngd ra
la 110Vrms. Khi diéu khién can bang dién
&p trén ty C1 va C vai gia tri can bang dién
ap trén tu dat duoc mai tu la 220V.

+
ngf;;“ Ve [50V/div]
e———> 7
/ ' Didu Lhten
Ver [S0V/div] cén bing tu
aF
t=230ms/div

Hinh 14. Két qud thiec nghiém can bang dién
ap trén céac tu dién Cyva Co.

6. KET LUAN

‘Béi bdo nay da trinh béy mot mang
nguon khang qSB dugc két noi vaoi nghich

luu ba bac hinh T. Bén canh cac tinh nang
tang, giam ap (Buck-Boost) va da bac. Vi
giai thuat da trinh bay, cdu hinh nay con
khong chi can bang dién &p tu C; va C; ma
con triét dién 4p common mode.

Nguyén ly hoat dong va két qua md
phong cho cau hinh 3L qSBT?I da duoc phan
tich phti hop véi co so ly thuyét. Cu hinh va
giai thuat cho 3L qSBT?l phu hgp véi cac
ing dung cong suat trung binh va nhé nhu:
hé thong PV, pin nhién li¢u va dong co.

LOI CAM ON

Bai bao nay duoc thyc hién tai phong thi
nghiém dién tr cdng suit nang cao D405 voi
sy hd tro cua du an CT.2019.04.03 cua
Truong DPai hoc Su pham Ky thuat Thanh
phd H6 Chi Minh.

DANH MUC TU VIET TAT

3L Three level

T2 T-Type inverter

qSB Quasi switch boost

CMV Common mode voltage

PWM Pulse width modulation

IGBT Insulated Gate Bipolar
Transistor

SPWM Sine Pulse width modulation

SVPWM | Space vector Pulse width
modulation
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