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ABSTRACT

In this paper, a three-level quasi-switched boost T-type inverter that operates
in normal and power switch failure power switch conditions (3L qSBT?I-
UFM) is presented. This structure is formed by two symmetrical impedance
networks and a three-level T-type inverter. Besides the advantages of
multilevel voltage source inverters (VSIs), the structure of the 3L qSBT?I-
UFM is characterized by its switching capabilities. When the open-circuit
failure occurs in power switch, the reduction in output power will be
compensated by the boost characteristic of the quasi-switched boost. In
addition, improving the control coefficient will help the system respond
quickly to ensure output power quality. The ability to operate under power
switch fault conditions is demonstrated by experimental results under normal
and fault conditions. To verify the properties of this multi-level quasi-
switched boost, an experimental model was also built to verify the
experimental results.
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TOM TAT

Trong bai b4o nay, mot bo nghich luu ting ap tua khoa chuyén mach hinh-T
3 bac hoat dong ¢ diéu kién binh thuong va diéu kién sy c6 khoa cong sut
(3L gSBT2-UFM) duoc trinh bay. Cu hinh nay dugc hinh thanh béi hai
mang ngudn khang ddi xtimg va bo nghich luu hinh T ba pha. Bén canh nhiing
loi thé ciia bo bién tin ngudn dién 4p da bac, cau hinh cia 3L qSBT2-UFM
dugc dic trung boi kha nang chuyén mach cia linh kién. Khi sy ¢6 hé mach
xay ra ¢ khoa cong suat, viéc giam cong suat du ra s& duoc bu bang dic tinh
tang 4p clia mang tang ap tua khoa chuyén mach. Ngoai ra, cai tién hé sb diéu
khién sé& gitp hé théng dap g nhanh dam bao chat luong cong suét dau ra.
Kha nang hoat dong & diéu kién su ¢b khoa cong suit dugc thé hién bé‘mg mot
s6 két qua thir nghiém trong diéu kién binh thuong va su c¢b. Dé kiém ching
cac dic tinh cia mang ting ap tya khoa chuyén mach da bac nay, mot mo
hinh thtr nghiém ciing dwoc xay dung dé kiém chimg céc két qua thir nghiém.
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1. Gigi thigu

Véi su phat trién manh mé ciia cac ing dung st dung ning luong tai tao, viéc nghién ciru cac bo
nghich luu ngay cang tré nén quan trong [1]. Nhitng wu diém cua nghich luu ngudn ap co thé ké dén
nhu: céu trac don gian, dé diéu khién, nghich luu hai bac théng thudng dugc tmg dung rong rii trong
cac ing dung c6 cong suit vira va nho nhu hé théng quang dién [2], hé thong diéu khién dong co AC
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[3] va hé thong dién phan phdi [4]. Tuy nhién, chat luong dién ap dau ra con thap cling nhu dién ap dat
trén cac phan tir cong suét con kha cao 1a nhitng han ché con ton tai cta ciu hinh nay

De khic phuc nhuoc diém ctia nghich luu hai bac truyén théng, cau hinh ngudn Z (Zs) [5] da dugc
dé xuat. Ngoai ra, cdu tric nay con duoc biét dén nhur mot mach chuyen d6i cong suét co kha ning ting
- giam ap mot chang va c6 kha nang chéng lai hién tuong trung dan. . Trong [6] gioi thi¢u nghich luu
hinh T da bac két hop véi ngudn Z. Tuy nhién, nghich lru ngudn Z van con ton tai mot sb bat loi nhu:
dong dién dau vao gian doan va dién ap dat trén tu con kha 16n.

Vi mong muén cai thién nhimg han ché ctia mang nguén Z, mot ‘mang nghich luu tya ngudn Z
(qZSI) dugc dé xuat trong [7], [8] dé thay thé cho mang nghich luu ngudn Z. Trong nghién ctru [7] giol
thiu mang nghich luu 3 béc twa nguén Z két hop v6i cdu hinh nghich luu hinh T hoat dong & che do
binh thuong va sy c6. Khi sy ¢6 xdy ra, nhanh du phong dugc thém vao dé thay thé khoa bi su c¢b. Tuy
nhién, viéc thém nhanh du phong s& lam tang kich thudc, trong lugng. Trong cong b [8] nghich luu 3
béc tya ngudn Z két hop véi cau hinh nghich luu hinh T hoat dong & ché d6 binh thuong va su ¢d. Khi
su ¢b xay ra, gidi thuét diéu ché s& duoc thyc hién. Tuy nhién giai thuét nay s¢ lam gia tang dién ap trén
thanh cai ma diéu nay s€ lam tang dién ap dat trén cac khoa cong sut. Bé cai thién s0 lugng cac thanh
phan thu déng nhung van duy tri nhimg vu diém cua mang nguén Z, mang ngudn khang tua khéa chuyén
mach duoc gioi thiu [9]. Trong bao cao [9] da dé xudt giai thuat glam d6 gon cua dong dién cudn day
tang ap, chi sé diéu ché va do loi cao. Tai liéu [10] khong nhing cai tién hé sd ting 4p ma con duy tri
nhimg thuat loi trong tai liéu [9]. Dé triét tiéu dién 4p common mode ma van gitt cac thuan lgi trong (9],
tai liéu [11] duoc dé xuit. Bao cao [11] van hoat dong trong diéu kién binh thuong va diéu kién su cd
16i céc khoa cong sudt ma van giir cac thuan loi cua [10], tai liéu [12] dugc trinh bay. Trong tai li¢u [12]
trinh bay kha nang hoat dong & diéu kién binh thuong va sy ¢d hd mach cac khoa cong suat ma khong
thém bat clr phan tir cong suat nio.

Trong bai bao nay, mot ki thuat cai thién thong sé diéu khién nham muc dich 6n dinh dién ap dau ra
khi hé thong hoat dong trong diéu kién binh thuong va su ¢d ho mach cac khoa cong suat ma van giir
dugc nhirng thuén lgi ctia nghién ctru [9]. Trang thai on dinh, nguyén ly hoat dong cua giai thuat diéu
khién duoc phan tich va kiém ching thong qua md hinh thir nghiém.

2. Cau hinh nghich luwu ting ap twa khoa chuyén mach hinh T ba bac.
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Hinh 1. Trang thdi hoat dong cia nghich luu tang dp twa khéa chuyén mach hoat dong o diéu kién diéu kién
su ¢6 khéa cong sudt. (a) 16i hé mach khéa Sia hodc khéa Sza, (b) 16i hé mach Saa.
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B6 nghich luu ndy gom 2 mach ngudn qSB d6i xtmg va mach nghich Iuu hinh T 3 pha 3 bac. Mdi
nhanh cta mach nghich luu gom 4 IGBT nhu Hinh 1.

Néu sy ¢6 ho mach xay ra & khoa Sia hodc Sz, nhu Hinh 1(a), di¢n 4p dau ra pha A khong cung cap
dién ap +Vc hodc -Vc, dan den dong di¢n dau ra mat doi xtimg. D€ duy tri di¢n 4p dau ra, khda Sza dugce
kich dong va Si1aVa Ssa kich ngat.

Néu sy cb ho mach xay ra & khoa Sz nhu Hinh 1(b), dién 4p dau ra pha A khong ké:t nbi véi diém
gilra cua mang nguon khang. D€ giai quyet van d€ nay, khoa Sia hodc Sz dugc dicu khién hoat dong ¢
ché d6 hai bac, trong khi pha B va pha C van duy tri dién ap dau ra & ché d6 ba bac.

2.1. Nguyén ly hoat dgng

Bo nghich luu nay gom 2 mach ngudn qSB ddi xtg va mach nghich Iuu hinh T 3 pha 3 bac. Mdi

nhanh ctua mach nghich luu gom 4 IGBT nhu Hinh 1.

Bang 1. Trang thdi dong-ngat ciia bé nghich leu

Piéu Kién 16i pha A

Kich dong khéa S Phén cuc thuin khoa D Vgo hodc Veo
Ta D3, D3, D4 +Vc, 0 hoac -Vc
T2 D,, D2, D3 +Vc, 0 hodc -Vc
T, T2 D,, D3 +Vc, 0 hodc -Vc
Sib, S1c D1, D2, D3, Dy +Vc
San, S2c 0
Sab, Sac -V
Sib, Sic, Sob, Sac, S3b, Sac Di, Dy 0

2.1.1. Trang thai khong ngin mach (NST)

Trong trang thai khong ngan mach 1, khéa T1 duoc kich dong, khoa T bi kich ngat, cac diode Ds,
D3, D4 dugc phan cyc thuén trong khi d6 D1 phan cuc ngugc. Tu dién Czqdu’o’g nap va cudn day tang ap
Lg va tu dién C; khong dugc nap. Pién ap trén cudn day ting ap dugc bi€u dién nhu sau:

d| }Cldvcz- IPN
e=vevs 8 (1)
tcz VC: IL- IPN’
dt

Trong trang thai khong ngan mach 2, khoa T2 duoc kich dong, khoa T bi kich ngat, cac diode Dy,
D>, D3 dugc phan cyc thuén trong khi d6 D4 phan cuc ngugc. Tu dién C1Wdu’0’<~: nap va cudn day tang ap
Lg va tu dién C, khong dugc nap. Pién ap trén cudn day ting ap dugc bi€u dién nhu sau:

di }Cldd\%:' o
LBd_E:Vg- c1? dV (2)
¥CZ <= IL- IPN’
dt

Trong trang thai khong ngan mach 3, khoa T1 va T, duoc kich dong, cac diode D2, D3 dugc phan cuc
thuén trong khi d6 D1 va D4 phan cuc ngugc. cudn ddy tdng ap Le duoc nap va tu dién Cy va C; khéng
duoc nap. Pién ap trén cudn day tang ap dugc bi€u dién nhu sau:

di av, av,
—2=V ; c=C —St=-1_. (3)
S d ° tdt ot dt "
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Trong trang thai khong ngan mach 4, khoa Ty va T bi kich ngat cac diode Dy, D, D3, D4 dugc phan
cyc thudn. Ty dién C; va C; dugc nap nang luong tir ngudn du vao va cudn day ting ap Ls. Dién ap
trén cudn day tang ap dugc biéu dién nhu sau:

di dv, dv,
=V -V -V c=C—c=|- I, 4
LBdt g c1 c2 1dt Zdt L PN ()

2.1.2. Trang thai ngin mach

Trong trang thai ngan mach, tat ca cac khoa cong sudt bén phia nghich Iuu hinh T dugc kich dong
trong khi T1 va T2 bén phia mang ngudn khang bi kich ngit, cac diode D2, D4 dwoc phan cuc thuan, D;
va D3 phan cuc nguoc. Tu dién C; va Cz khong truyén ning luong dén dau ra. Pién ap trén cudn day
tang ap duoc biéu dién nhu sau:

LB =V
2.2. Phwong phap diéu khién.
2.2.1 Dang séng va tin hi¢u diéu khién khi sw ¢6 hé' mach khéa cong suit.

j I — v [ TV T14, Vear1 Vear2
AN VA A 7\/\\ LIANVAN

RN NN SN S
BNV SNV

dv, dv,
'dt 2 dt

=0. ()

|

i ~ N
GV VY VY VYV
0 el e
] R
B L — -
St g

Y e Y e 1 i -
s e Y Y e Y e Y e T

k—i — —)
DoT/2 dT/2 dT/2 DoT/2 m= Trang thai ngén mach

Hinh 2. Phirong phdp diéu khién cho nghich lwu tang dp twa khéa chuyén mach hoat déng & diéu kién diéu
kién sw cé khéa cong sudt.

Khi xay ra sy ¢6 hd mach khoa Sia hodic khoa Sz, gidi thuat diéu ché dwoc thyc hién bang cach diéu
ché lai tin hiéu tham chiéu cua pha B va pha C, tin hi€u tham chiéu tao tin hiéu diéu khién cho cac khoa
cta pha B 1a Sip, Sap va Sgp va pha C 1a Sqe, Sac va Sz dugc trinh bay & Hinh 2. Tin hiéu diéu khién cho
cac khoa pha B (S, Szb Va Sap) dugc tao ra bang cach so sanh tin hiéu tham chiéu +Vsinb vdi tin hiéu
song mang c6 tan s cao Veart. Tin hidu diéu khién cho cac khéa pha C (S1e, Sze Va Sz;) dugc tao ra bang
cach so sanh tin hiéu tham chiéu +Vsinc véi tin hiéu séng mang c6 tan s6 cao Veart. Dé dicu khlen cho
hai khéa mang ngudn khang T: va T, hai hiang s6 +Vsu so sanh véi tin hiéu séng mang cé tan s cao
VCaI'Z-

2.2.2 Giai phap diéu khién cho hé thong Kkhi xiy ra sy c6 hé mach.

Khi xay ra su ¢6 hé mach khoa Sia hodc khoa Sza, bd chuyén ddi hoat dong ¢ dién ap dau ra hai bac
khi tai cAu trac va didu ché, didu nay 1am cho diu ra giam di V3 14n so voi trang thai hoat dong binh
thuong. Dé bu dién ap dau ra hé thong phai gia ting ty sd diéu ché hay ty sé dong nhu trinh bay &
phuong trinh (7).
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2.3 Phan tich trang thai 6n dinh khi khéa cong suét bi sw ¢6 hé' mach.

Hinh 2 khoang thoi gian khong ngan mach 1 va khong ngin mach 2 dugc xéac dinh 1a (d— Do)-T/2.
Khoang thoi gian ngan mach va khong ngan mach 3 dugc xac dinh la (Do-T) va khoang thoi gian khong
ngan mach 4 dugc xac dinh la (1 — Do — d)-T.

Ap dung nguyén ly can bang dién ap trén cudn day, dong dién trén tu dién Ci va C, dugc xac dinh:

Vc:Vm:VCZ:L

2- 3D,- d ©
1| _20-D)
; ‘T 2-3D-d "

Trong d6 Vy 1a dién 4p DC dau vao, Do ty s6 dong bén phia nghich luu hinh T, d ty s6 déng bén phia
mang ngudn khang.
Dién ap pha dau ra dinh dugc xac dinh:

M-V M
VXZ—PNZM'V Z—V- 7

2 ¢ 2-3D,-d ° 2

Hé sb tang ap duogc xac dinh:
B= \ﬂ = % = # (8)

vV, Vv, 2-3D, —-d
b0 loi dién ap dugc xac dinh:
V
= : 9)
V. /2

M&i quan hé giita chi sb diéu ché va ty s6 dong bén phia mang ngudn khang, ty sb dong bén phia
nghich luu hinh T dugc dinh nghia nhu sau:
0<M<1
M+D, <1 (10)
D, +d <1

2.4. Phan tich thanh phan ky sinh trong trang thai khdng ngan mach.

Trong bai bdo nay, nhom nghién ctru sé trinh bay tai sao chon d=0.7 cho luu d6 Hinh 4 ma bai bao
[12] chura trinh bay.

Heé s6 ting 4p ciia bai bao c¢6 thé dugc xem xét boi cac ty sb dong Do (ty s6 dong cho cac khoa nghich
lwu hinh T) va d (ty s6 dong cho hai khoa mang ngudn khang) khi chi s6 diéu ché M dugc chon 1a 16n
nhat. Bé xac dinh gia tri tdi wu ctia hai thong s6 Do va d ma luu d6 giai thuat cai tién thong s diéu khién
trong phan 3 s& str dung. Trong giai phap nay, gia tri d phai dugc gidi han va hoat dong trong trang thai
khong ngan mach dé cai tién hiéu suat. Vi véy, viéc phan tich mach twong duong voi su ton tai cac thanh
phan ky sinh trong trang thai khong ngén mach s& dugc trinh bay. Phan tich mach DC trong bai bao nay
duge thuc hién theo mot sé gia dinh nhu sau:

— B0 nghich luu hoat dong trong diéu kién dan lién tuc.

— Dién trd ky sinh ctia cudn day tang ap, dién tré Ky sinh cua tu dién va cudn day ky sinh cta
dién tr¢ tai dugce dinh nghia 1a: rop, fe Va ru.

— Dién tro cua tat ca cac khoa cong sudt tich cuc 1a: rr, dién tré cua tat ca cac khoa cong suit
Diode la: rp.

— Tén s6 chuyén mach 16n hon tn sb ctia dién ap xoay chiéu dau ra.

— Trang thai ngan mach bi vo hiéu (Do=0).

Mach tuong duong ctia bo nghich luu khi xét dén thanh phan ky sinh dugc trinh bay nhu Hinh 3.
Trang thai khong ngan mach 1 va trang thai khong ngan mach 2 [Hinh 3(a) va 3(b), khoang thoi gian
dugc xem xét 1a d.T], dién ap trén cudn day tang ap va dién ap trén cudn day tai dugc xac dinh theo sau:
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{vm =V, =Ve = (L + 0 +5) 1 = (2 + 1) (1 = 1oy ) an

Vi =2Vc_(Rt+rc) PN +(2rD+rC)(IL_IPN)

Trang thai khong ngan mach 4 [Hinh 3(c), khoang thdi gian duogc xem xét 1a (1-d).T], dién ap trén cudn
day tang ap va dién ap trén cudn day tai dugc xac dinh theo sau:

{VLb:Vg—ZVC—(rL+2rD)IL—2(rD+rC)(IL—IPN) 12
VLtZZVC_RtIPN+2(rD+rC)(IL_IPN)
—:JWY\_:
len I b rDIL‘IPN len
rc VIC—
e J e

L ; gL
3 t o +Vc t

Is

(a (b) (©
Hinh 3. So' d6 mach twong dwong véi thanh phan ky sinh twong g cdc trang thdi hoat dong
khéng ngdn mach ciia bg nghich heu. () Ty dong, Tz ngdt, (b) T1 ngdt, Tz déng va (c) Tv, T2 ngit.
Tir phuong trinh (11) thé Viy=0 phuong trinh (11) c6 thé viét lai:

V, Ve (2-d) =1 [, +1,(4-d)+d+1 (2-d) ]+ 1y [ 2, + 1. (2—-d) ] (13)
Tir phuong trinh (12) thé V=0 phuong trinh (12) c6 thé viét lai:
Ne+1 [ 20 +1.(2-d) ] 1oy (R +21, +21, ) =0 (14)
Thé D=0 vio phuong trinh (6) dong dién ctia cudén day ting ap dugc tinh:
2
L =—1,. 15
L 2_ d PN ’ ( )
Thay phuong trinh (14) vao phuong trinh (13), phuong trinh (13) dugc viét lai:
- R(2- d)- 2rd " (16)
4- 2d
Dong dién ctia cugn day tang ap va dong dién DC-link dugc xac dinh:
V.(4- 2
I = 4VC . [ C ( d) (17)

U R(@-d)-2rd” ™ R(2- d)- 2rd
Thay phuong trinh (17) vao phuong trinh (13) dién ap trén tu dién dugc xac dinh trong truong hop xét
dén thanh phan ky sinh:
V= V 3(2 d)- 2r, du
“T R(2- d)- 2rdif2- d)+ 49, +r,(4- d)+rd+r (2 A 2@r,+ 1 (2- dy2- d) (18

Hé sb tang ap duoc x4c dinh trong trudng hop xét dén thanh phan ky sinh:
Y 81(2 d)- 2r, du
v{ga(z d)- 2rdy2- d)+ 44, +r,(4- d)+rd+ r(2 A 2@r, +r.(2- dy2- d)} 19

Hé sb tiang ap cta bd nghich luu so voi chu ky dong d tai D=0 duoc trinh bay nhu Hinh 4(a). Pudng
s6 (1) mau xanh duong dugc trinh bay trong Hinh 4(a) trong trudng hop 1y twong voi rr=rc=ro=0. Trong
khi d6, duong so (2) mau nau va duong so (3) mau cian trong truong hop dién tro ky sinh 1a 35Q. Gia
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trj dién tré ky sinh dugc st dung trong thir nghiém 1a: rr=0.8, r,=rc=1.5, ro=78mQ. B¢ lya chon ty s
dong d Hinh 4(b) nhom tac gia da khao sat cac duong cong biéu dién ty s6 dong so voi hé sb tang ap co
xem xét dén thanh phan ky sinh cta céc phan tlr cong suat. Buong s0 (1) dai dién cho gia tri ly twong
(khong xét thanh phan ky sinh), duong s6 (2) dai dién cho ty s6 rs/R=0.001, dudng sd (3) dai dién cho
ty s6 rs/R=0.002, duong mau den dai dién cho qua trinh thir nghiém. Tur b6n duong nay c6 thé thay rang,
céc dudng cong déu tring nhau tai gia tri tuyen tinh d=0.7, diéu nay s& d& dang cho viéc diéu khién, con
gi4 tri 1on hon 0.7 dudng cong phi tuyén, diéu nay s& kho khan trong qué trinh diéu khién. Do vay, dé
diéu khién chinh xac d s& dugc chon tir 0-0.7. Uu diém cua giai thuat la ty ) dong d duogce lya chon sao
cho c6 gié tri 16n nhét dé dat dwoc d6 loi dién 4p cao nhat khi xay ra sy ¢6 hé mach khoa cong suat. D6
13 co s& dé Iya chon d=0.7 trong luu do Hinh 4(b).

| VgV d=0,D=0,M=1 |

| Gu=20N, || Gie=20s0, |

——| G2 = 2M/(2-3D,d) |

10 1 1 1 1 1 1 1 1
ol (1) Truong hop ly tuéng Q) ]
(2) Truong hop c6 thanh phan ky sinh (r/R=0.001) @
~ r - |
8 (3) Truong hop c6 thanh phén k¥ sinh (1/R=0.002)
= Tr
En 6L () Truodng hop thuc nghiém
= 5- 1Y
2, M=d=d-k Do= Do+k,
E' Khu vyc gin tuyén tinh G2 = 2M/(2-3D,-d)
3 =
l N
2r |
I 1 1 Y

1 1 1 1 1
0 01 02 03 04 05 06 07 08 09 1

Két thiic

Ty s6 déng ciia hai khéa T; va T, (d) Xut gid tri: Do, M va d

(@) (b)
Hinh 4. Chon thong s6 diéu khién. (a) biéu dién hé sé tang ap so voi ty sé dong d, (b) heu do
tinh todn théng sé diéu khién

3. Hoat déng cia hé thong khi xay ra sw cé hé mach.

Khi xay ra sy ¢6 hd mach khoa Sia hodc khoa Sz, bd chuyén ddi hoat dong o dién ap déu ra hai bac
khi tai cau trac va diéu ché, didu nay 1am cho ddu ra giam di V3 1an so v&i trang thai hoat dong binh
thuong [12]. Bé bu dién ap dau ra, hé théng phai gia ting ty s6 diéu ché hay ty s dong nhu trinh bay &
phuong trinh (7).

Hinh 4(b) trinh bay luu db diéu khién ctia hé thong. Luu dd co thé giai thich nhu sau: dién ap dau
vao va dau ra duoc nhép vao dé tinh toan do loi dién 4p mong mudn cua hé théng khi hoat dong & diéu
kién binh thuong va diéu kién sy ¢d nhu:

~

2vx . N ‘
GL\, =——  Trang thai hoat dong binh thuong
i (20)
2~/3vy )
G = oVx Trang thai hoat dong & su co
1F V

g
Phuong phap diéu khién duoc thiét ké sao cho chi sé didu ché M cao nhat c6 thé. Do d6, chi s6 diéu
ché dau tién dugc chon M=1 va D¢=0. D¢ tang dién ap ban dau, ty s6 dong cta khoa Ti va T, dugc chon
d=0.7, khi d6 d¢ lo1i tinh toan G, dugc xac dinh:
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2M
G - <" 21
2 2-3D,-d @

Budc ké tiép, gia tri d6 loi mong muon & diéu kién binh thuong Gin va sy ¢b khoa cong suat Gir
dugce so sanh voi do loi tinh toan Ge. Néu db loi dién ap tinh toan Gz nhod hon d6 loi mong muén Gy
hoic Gir, ty s6 dong d s& dugc gia tang tir 0 dén 0.7, v6i budc nhay k duge chon 0.01. Khi d=0.7 va do
loi tinh toan van nhé hon d6 loi mong muén Gin hodc Gir thi ty s6 dong Do s& dugc ting 1én theo budc
nhay k, trong khi chi s6 diéu ché va ty sb dong d giam theo budc nhay k. Gia tri ciia d6 loi tinh toan
duogc xac dinh ¢ phuong trinh (21). Su so sanh s€ dugc 1ap di 1ap lai cho dén khi @6 loi tinh toan 16n hon
d6 lgi mong muon Gin hodc Gar luu dd két thuc va xut ra cac thong sb diéu khién M, Do va d.

4. Két qua thir nghiém

Dé kiém ching hiéu suit ciia bo chuyén d6i. Thong sé diéu khién ciia bd nghich luu dugc trinh bay
0 bang 2:
Bang 2. Cdc théng sé thir nghiém ciia bg nghich leu

Théng s6 cac thanh phin Gia tri
Dién 4p ddu vao Vg 165V
Dién ap dau ra Vo 110V
Tan s6 daura fo 50 Hz
Tan s6 séng mang fs 5 kHz
Pién cam L 3mH

Tu dién C=GCs 2200 pF

Mach loc LC Lrva Cs 3 mH va 10 pF

Tai tro Rt 40 Q

IAIBIC [2.5A/div

D i 'j i

t = 20ms/div] L s =10ms/div

(@) (b)
Hinh 5. Két qua thir nghiém dang song dong dién dau ra (lapg), dién dp pha (Vac), dién dp day (Vag), va

dién dp cuc (Vao), triede va sau khi 16i Sia VA Sza.

_ O diéu kién hoat dong binh thudng, dién ap trén tu C1 va C; 14 176V va dién 4p DC-link la 352V khi
dau vao 1a 165V. Khi su ¢6 hé mach xdy ra § Sl‘a, dién ap trén tu C; Vé‘Cz 1a 368V va dién ap DC-link
12 736V nhu trinh bay & Hinh 5(@). C6 thé thay rang, khi hoat dong ¢ dicu kién binh thuong dién ép cuc
bang £176V khi sy ¢ xay ra dién ap cuc cua pha A bang zero, dong dién dau ra van duy tri 4A. Hinh
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5(a) c6 thé théy,’khi su ¢b xay ra dong dién dau ra bi giam sau d6 dong dién ting dan theo giai thudt
Hinh 4(b) cho dén khi dong dién dat gia tri 4A. Ngoai ra, giai thudt nay cling giip cho hé thong hoat
dong trong dieu kién khéi dong mém ma khdng phai thém bat ctr phan tir nao.

Khi su ¢6 hd mach xay ra & Sz nhu Hinh 5(b), trong truong hop nay dién ap dau ra chi hoat dong &
hai bac ¢ thoi gian Sms/div. Dong dién dau ra gan nhu khong ddi trong trudong hop nay.

5. Két luan

Bai bo nay di trinh bay mot b chuyén doi ting ap tua khoa chuyén mach dugc két ndi véi nghich
luu ngudn dién 4p ba pha ba bac hinh T. Bén canh cdc tinh néng tang-giam dién ap va da béc, ciu hinh
nay ciing thé hién cac ddc tinh mong mubn cho cac g dung duy tri trang thai dau ra khi bi su ¢ ho
mach cac khoa cong sudt. Ngoai ra, bai bao ndy cling cai tién thong sb dleu khién, diéu nay rat quan
trong khi hé thong hoat dong ¢ didu kién sy cd hd mach cac khoa cong suit ciing nhu didu kién khoi
dong mém cho hé thong chuyén doi cong suat. Mot mo hinh thuc nghiém duoc xdy dung dé kiém chimg
co s6 1y thuyét da trinh bay.

Lo&i cam on

Bai bao nay dugc thuc hién tai phong thir nghiém dién tir cong suét n@ng cao D405 véi su hd tro cia
du an thudc nam 2022 cua Truong Pai hoc Su pham K¥ thuat Thanh pho H6 Chi Minh.

Danh muc tir viét tit

3L Three level
PWM Pulse Width Modulation
NPC Neutral Point Clamped
qSB Quasi-Switch-Boost
gZsl Quasi-Z-Source Inverter
SPWM Sine Pulse Width Modulation
T2 T-Type Inverter
ST Shoot Through
NST Non Shoot Through
3L Three Level
UFM Under Fault Mode
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