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Abstract

In the paper, modelling and control algorithm to balance capacitor voltages of the PWM three-phase three-level
neutral point clamped rectifier with direct power control method is presented. The instantaneous active and
reactive power are analyzed in order to derive the switching table. The DPC model is simulated using
MATLAB/Simulink software. The simulation results show that the control method has a good dynamic response
of active and reactive power. The line current waveforms are sinusoidal and low-distorted while the input unity
power factor (UPF) is maintained. In addition, the DC bus voltage is controlled and the voltages across the two
capacitors are balanced. Theoretical analysis is demonstrated through simulation and empirical results.
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Tém tat'

Bai bao trinh bay mé hinh héa va diéu khién c4n bang
dién ap tu dién bo chinh luu diode kep 3 pha 3 bac
didu che do rong xung v6i phuong phap didu khlen
cong suét truc tlep Cac phan tich vé cong suit tac
dung va cong suat phan khang tic thoi duoc thuc hién
dé thiét 1ap bang chuyén mach. M6 hinh diéu khién
cong suét truc tiép duge mo phong bang phan mém
MATLAB/Simulink. Cac két qua m6 phong déa cho
thdy rang phuong phap dleu khién dap tmg t6t qua
trinh qua do cua cong suét. Dong dién ngd vao co
dang hinh sin va d6 meéo dang thap trong khi hé sb
cong suat ngudn cung ludn dat duoc trén 0,99. Ngoai
ra, dién ap mot chidu luén duoc kiém soat theo yéu
cau va dién 4p trén hai tu dién ludn duy tri can bang.
Phan tich 1y thuyét s& duoc chimg minh théng qua cac
két qua mo phong va thyc nghiém.

Ky hiéu

Ky hiéu Y nghia

€4 €y € bién ap nguén ba pha

Ty Ipy I, Dong dién nguén ba pha

DPq Cong suat tic dung, cong suit phan
khang

Chir viet tat

PWM Pulse Width Modulation

DPC Ditect Power Control

NPC Neutral Point Clamped

! Phién ban nang cao cua bao cdo ma sb 65, tham du
“Hgi nghi - Trién lam quoc té lan thir 5 vé Piéu khién
va Tu dong héa VCCA-2019” dién ra tai Ha Noi trong
2 ngay 06-07/09/2019; Phan bi¢n: Poan Quang Vinh,
Nguyén Phing Quang.
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THD
BCL

Total Harmonic Distortion
B chinh luu

1. Giéi thiéu
Trong nhirng nam gan ddy, nhimg bo bién ddi dién
ning AC/DC di va dang phat trién manh mé va c6 vai
trd ngay cang quan trong trong cac lanh vyc ing dung
khac nhau trong cong nghi€p nhu Ung dung lam b
ngudn cho dién co (Dong co dién DC), cai thién hé s0
cong suat ngudn, bd ngudn cung cdp cho cic bo
nghich luu v.v... Trong d6, b chinh luu diode truyén
thong dugc st dung rong rai vi nhimg uu diém nhu:
Céu trac don gian, gia thanh thip va /do tin cay cao.
Tuy nhién, nhuoc diém cia n6 1a hé s6 cong suat thap
va thanh phan hai THD cua dong dién ngd vao cao.
Vi thé, dé cai thién nhiing khuyét diém do thi bo
chinh luu diode trén luoén doi hoi phai kém theo bd loc
LC (gém cudn day L va ty dién C) dé giam song hai
cia dong dién va nang cao hé s6 cong suit. Tuy
nhién, bo loc LC lai rat d& bi hu hong do sy bién d6i
tan s6 ngd vao va kha ning dap ing qua do ciia bo loc
khong cao.

Tir nhitng khuyét diém ciia bo chinh luu truyén
théng noéi trén, mot s6 nghién ciru vé b chinh luu do
rong xung PWM da duogc cong bd [1-10]. Mot trong
s6 nhimg bd chinh lvu PWM 1a b chinh luu 3 pha 3
bac NPC [9-10] véi wu diém 14 nang cao hé sé cong
sudt, giam song hai dong dién ngd vao. Ky thuat didu
khién bo chinh luu duge quan tim 1a k¥ thuat diéu
khién cong suit tic thoi truc tiép thong qua viée lap
bang céc trang thai cac vector dé diéu khién dong ngat
céc khoa ban dan. Kha ning lya chon trang thdi dong
ngit linh hoat c6 thé lam tang cudng cac tinh ning
xé4c 1ap va cac tinh chat dién cua thiét bi nhu dong
dién dang sin, hé s6 méo dang thép, nang cao hé )
cong suat ngd vio.
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Bai bao dé cap dén viéc xay dung mé hinh diéu
khién b chinh Iuu 3 bac NPC théng qua k¥ thuat diéu
khién cong suét truc tiép véi muc dich: (a) Nang cao
chat lugng dong dién ngudn; (b) Nang cao hé s6 cong
suat; (c) Can bang dién 4p tu dién mach DC.

Cac phan tich ly thuyét da dugc kiém chimg qua
cic két qua mo phong bang phin mém
MATLAB/Simulink va két qua thyc nghiém trén mo
hinh bé chinh luu 3 bac NPC diéu khién bang kit DSP
TMS320F28335 cua hang Texas Instruments.
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H.1 Cdu hinh bé chinh huu 3 bgc NPC

2. Ky thuat DPC cho b¢ chinh luu 3 bac
NPC

2.1 M0 hinh toan b chinh luu 3 bic NPC
So d6 ciu trac bd chinh luu 3 bac NPC duge md ta
nhu hinh H. 1. Trong d6 bao gdm c6 12 khoa ban dan
IGBT va 6 diode kep, mdi pha gdbm 4 khoa ghép song
song v6i 2 diode kep. BO chinh luu duoc cép baéi
ngudn dién 1a hé théng ngudn xoay chiéu 3 pha (e,
e e). Cac thanh phin dién tré R, va dién khang L,
dugc ndi voi ngudn 3 pha co6 vai tro 1a bg loc ngd vao.
Ngé ra bo chinh luu gdm c¢6 2 tu dién dugc ghép ndi
tiép va dién tro tai R

Tir so @6 hinh H. 1 bd chinh luu 3 bac NPC, thay
cac khoa ban din bang cac cong tic chuyén mach ta
¢6 so d6 twong duwong nhu hinh H. 2.
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H.2 So dé twong dwong bg chinh heu 3 bic NPC

Dé tranh tring dan gdy ra ngin mach trong quéa
trinh hoat dong, quy tic kich dong ngét d6i nghich qui
dinh nhu sau: Tai mot thoi diém, cac khéa dbi nghich
khong duoc kich dong dong thoi ma chi / khoa dugce
kich déng va khoa kia kich ngét theo didu kién:

{le +Sx3 = ]

1
Sx2+Sx4:1 ( )
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Cac trang thai cac khoa trong cac pha duoc qui
dinh:

S, —>on,S,,S, > off
S,,S,—>onS,S, —>off

0:5,S8,—>onS,S,—>off

2 I’Sx
S, =11: 2

X

Trong d6 S,; (i=1,2,3,4) 14 cac khoa déng ngit pha
x(x=a,b,c). S, S,la trang thai cla pha x

Trang thai 0 nghia la pha d6 dugc két ndi voi cua
am (-) mach DC. Trang thai 1 nghia 1a pha d6 duoc
két ndi v6i diém trung tinh N- diém gilra cua 2 tu dién
va trang thai 2 nghia 1a pha d6 duoc két ndi voi cuc
duong (+) mach DC.

Gia sir ngudn dau vao bo chinh luu 13 hé thdng
ngudn 3 pha can bang ta cé:

e, =E~2.cosf

=E~2.cos(0-120") 3)
e.=E2.cos(0+120")
Véi cac diéu kién can bang:
e, te te =0
S )
i +i,+i =0

Trong d6 e, 1a dlen ap nguon (x a, b, ¢); E;: Tri
hi¢u dung dién ap ngudn; 6: Tan sb goc ban dau. i,:
Dong dién ngudn.

Theo dinh luat Kirchhoff, phuong trinh dién ap
trong mach dugc tinh nhu sau:

e, =L ”+Rl +v,

)

Theo hé¢ d-¢

(6)

Tir (6) chuyén vé ta co:
di
L,—* ar
di,
N dt
Cong sut trong mach dugc xéc dinh:
s=ptjq (®)
Cong suit tac dung; q: Cong suit phan khang) khi

<= =V~ RSid —€
(7

Li—-=v,— R, —e,

(p:
do:
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p=e,, el )
qg=eji, -¢el,
Dé hé sb cong suét dat / ta dat dai luong e, = 0,
phuong trinh (9) c6 thé viét lai nhu sau:
p = edid (10)
q = -ediq

Va su bién thién cong sudt duge xac dinh theo
phuong trinh:

dp_, di
dq __, di,
dt " dt

2.2 So dd khéi diéu khién DPC ﬂ
Trong hinh H. 3 1a so d6 nguyén 1y diéu khién bd
chinh Iuu 3 pha theo phuong phap DPC.

BO CHINH LUU
3BACNPC
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H.3 So dé diéu khién DPC bé chinh luu 3 bdc NPC

o
4t bt
1

AVae

Xéc dinh céc thanh phan
cong suat

[
Rl

Trong so dd trén, tin hi¢u hdi tiép dién ap V. dugc
so sanh véi dién ap yéu ciu Vierep, Sai s6 cua dién ap
Vierer— Ve dung lam tin hi¢u ngd vao khau diéu khién
PIL. Céng suit tac dung P, dugc diéu chinh dé duy tri
dién ap Ve ludn on dinh qua ngd ra khéu didu khién
PI, cong suat phan khang Q,Lf duogc dit bang 0 d&é didu
khién hé sb cong suit ngd vao bang 1. Tin hiéu S, va
S, xac dinh dya vao pham vi dleu khién dung
Hysteres1s cung voi cac sai sO cong suét tac dung (P,ef
— P) va cong suat phan khang (Orer— 0). Két hop giita
tin hiéu S, va S, véi goc 6, dé xac dinh trang thai
chuyén mach cua bo chinh luu.

2.3 Thiét 1ap bang trang thai
Theo gian d6 vector khong gian, dién ap ngudn duoc
chia thanh 12 sector nhu hinh H. 4.

Cac sector dugc xac dinh theo cong thirc:

(n-])%ﬁ@nﬁ(n-i-])% (12)
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Trong do, n = 1,2,...12.

Theo hinh H. 4 ta thdy tong tong c6 27 vector dién
ap, trong d6 co vector s€ co cac trang thai khac nhau
chang han nhu cac vector khong va cac vector nho.
Trong 27 vector thi bao gdm c6 3 vector khong tai
tam ctia gian dd vector khong gian, 6 cdp vector nho
tai 6 dinh cua hinh luc gidc nhd, 6 vector trung binh
tai trung diém cua cac canh luc giac 16n va 6 vector
16n tai dinh cua hinh luc giac 16n.

H. 4 So do vector khong gian

Pé xac dinh muc do anh hudng cua cic vector
dién 4p ddi véi cong sudt tac dung va cong suat phan
khang cta bo chinh lwu ta xét trong gian do vector
khong gian nhu sau:

Gia sir goi U, 1a vector dién ap ngudn (source
voltage vector), U, la vector dién ap chinh luu
(switching vector), nhu hinh H. 5.

Tu (5) ta suy ra:
di
Li—=U;-Ri-U, (13)
Sdt
Gia sir Ry 1a rat nho, khong dang ké, ta co:
d
=U,-U, 14
d (14)

Khi d6, do dai hinh chiéu cua vector Us — U, theo
phuong ngang cia vector Us quyét dinh sy bién thién
clia cong suét tic dung. P9 dai hinh chiéu cua vector
Us — U, theo phuong doc cua vector Ur quyét dinh su
bién thién cua cong suit phan khang.

§
q

Ur

H. 5 Hinh minh hoa anh hudéng cua cdc vector chinh luu
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T d6 ta x4c dinh duoc do bién thién cong suét:

Ap=U;.AL
\p s> (15)
Aq=-Ug.AlL
Tu day ta co thé xac dinh dugc muc do anh hudng
deén su tang, gidm cong suat xét trong 1 sector cuia cac
vector dién ap nhu trong bang B. 1.

B.1 Sy dnh hiréng ting, gidm céng sudt ciia cdc vector dién
dp trong sector 1

Vector dién ap Sector 1 q
v, + +
v, + +
Vs ++ +
V, ++ -
Vs + -
Vs + -
v, + +
Vg ++ ++
Vo +++ +
Vi ++ -
Vi + -
V12 - -
Vis - +
Vi + ++
Vs +++ +
Vi +++ -
Viz + --
V18 - -

B.2 Bding tgjng hop trang thdi vector diéu khién cong sudt
tryec tiép b chinh luu 3 pha 3 bgc NPC

Se 1 1 0 0
Sq 1 0 10
Sector 1 V, Vg Vi3 Vs
Sector 2 VZ V[ V7 V13
Sector 3 V, V; Vi v,
Sector 4 Vs V, Vs Vi
Sector 5 Vs V, Vis Vs
Sector 6 V4 V3 Vg V15
Sector 7 V4 V3 V16 Vg
Sector 8 Vs V, Vio Vis
Sector 9 V5 V4 V17 V](]
Sector 10 V(g V5 V]I V] 7
Sector 11 Vs Vs Vis Vi
Sector 12 V[ Vg V[g V[g

Trong bang B. 1, ky hi€u (+) c6 nghia 1a huéng
ting cong suat, cang nhleu (+) thi muc ting cong suét
cang nhanh. Tuong tu, ky hiéu (-) c6 nghia la huéng
giam cong suit, cang nhiéu (-) thi mirc giam cong suét
cang nhanh. Ky hiéu (0) cé nghia 1a mrc tang, giam
cong suat rat it va khong xac dinh 1o chiéu ting hay
giam.
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2.4 Can bing dién ap tu dién b chinh lwu 3 béc
NPC

Tir gian d0 vector khong gian hinh H. 4, cic trang thai
chc vetor trong khong gian c¢6 thé biéu dién co ban
bang cac so dd mach nhu hinh sau:

o Trang thai vector khong

H. 6 So dé mach trang thdi(222)

Trudng hop nay thi tu C; va tu C, déu xa nang
luong. Dong trung tinh (neutral point current) bang
khong (iyp = 0) nén khong anh huong dén sy mét can
bang dién ap trén 2 tu.

o Trang thdi vector nho

tLly,

4

G- I Vaer

0

H.7 So dé mach trang thdi (211)

Truong hop nay thi tu C, xa va ty C; nap nang
lugng.

 —

H. 8 So do mach trang thdi (100)

Truong hgp nay thi C; xa va C, nap nang lugng.
Dong trung tinh trong mach hinh H. 7 va hinh H. 8
khac khong (sz ;é 0). Do do, trucmg hop nay s€ anh
huéng tryc tiép dén sy mat can bang dién p trén 2 tuy.

o Trang thai vector trung binh

H.9 So do mach trang thdi (210)

Truong hop nay thi tu C; va tu C, déu nap nang
lugng.
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o Trang thai vector lon

L1,
e ”

T Viex

0

H.10 So do mach trang thdi (200)

Trudng hop nay thi tu C; va tu C, déu nap nang
luong. Dong trung tinh (neutral point current) bang
khong (ixp = 0) nén khong anh huong dén sy mét can
bang dién ap trén 2 tu.

Tir hinh H. 6 dén hinh H. 10 ta xét thdy truong
hop nap va xa tu dién C,, C, s& gy mat can bang dién
ap mach DC va phu thudc vao trang thai cac vector
dién ap. Theo gian do vector khong gian thi tai cac
trang thai vector khong (V) va trang thai vector 16n
Vi3 ViaVisVieVi7Vis) s€ khong anh huong téi tinh
trang mét can bang dién ap. Con cic vector nhod
ViV, V3 VaVs V) s€co 2 truong hop xay ra:

+ Mot 1a so d6 két ndi voi tu C; (hinh H. 7), lac
d6 C; dugc nap, dong dién iyp (neutral point
current) s€ co chiéu di ra tir diém N; Pién ap
trén tu C; c6 hudng tang lén, trong khi d6 tu C,
x4 nang luong thi dién ap cé6 hudng giam
xudng.

H. 11

Ving lwa tron vector trong sector 1

Hai 12 so d két ndi véi tu C, (hinh H. 8), ltc do6 tu
C; duoc nap, dong dién iyp s€ co chiéu di vao diém N.
DPién ap trén tu C, c6 hudng tang 1én, trong khi do tu
C, xa niang luong thi dién ap c6 hudng giam xudng.
Su ddi chiéu dong dién s& anh huongg dén su can
béng dién ap trén 2 ty dién. Ta dinh nghia d6 1éch
dién ap tu la:

AV =7V,

del

-V

dc2

(16)

Ngoai ra, cac vector trung binh (V7 Vs Vo Vg Vi,
V;,) ciing c6 thé gdy ra sy mat can bang dién ap trén 2
ty, lac d6 dong dién iyp khac 0, trong truong hop nay
ta khong thé thay doi duoc.
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Pit diéu kién cho su chénh 1éch dién ap trén 2 ty
dién khi xét ta co:

eV, 2
AVZ dcl de2
{0<—>V <V

del dc2

an

Tir (13) dén (17) va két hop véi bang B.1 ta thiét
lap dugc bang trang thai dong ngit day du (bang B. 3)
cho bo chinh luu theo phuong phap diéu khién cong
suat tryc tiép va c6 xét toi kha ning can bang dién ap

cac trén cac tu dién.

B.3 Bang téng hop cdc vector cho b chinh heu 3 bge NPC

S, 1 1 0 0
Sq 0 1 0 1
AV 1 0 1 0

Sector 212 101 211 100 201 200
Sector 211 100 221 110 200 210
Sector 211 100 221 110 210 220
Sector 221 110 121 010 220 120
Sector 221 110 121 010 120 020
Sector 121 010 122 011 020 021
Sector 121 010 122 011 021 022
Sector 122 011 112 001 022 012
Sector 122 011 112 001 012 002
Sector 112 001 212 101 002 102
Sector 112 001 212 101 102 202
Sector 212 101 211 100 202 201

3. Két qua mé phoéng va thuc nghiém

3.1. Két qua mé phoéng

Dé danh gia phuong phap da dé suit trén, mé hinh mé
phong dugc thyc hién trén phin mém mo phong
MATLAB/Simulink. Thong s6 mo phong theo bang
B. 4.

B.4 Théng s6 mé phong

Ngudn AC 220V; 50Hz

ApDC 700V

C=C, 4700uF

Ryva L, R,=0.2Q; L,= 10mH

Tai R R =150Q; R=1009; R = 150Q

Trudng hop khao sat trong diéu kién ngudn khac
nhau ¢ trang thai xac lap voi cac thong so liét ké trong
bang B. 5.

B.5 Théng s6 mé phong véi diéu kién nguon khdc nhau

. Truong Truong Truong
Dai lugng hop 1 hop 2 hop 3
A 220-198- 220-198-
Nguon AC[V] 220 247 )
Ap DC[V] 700 700 700
C=C,[uF] 4700 4700 4700
\ 2va0.01
Es[g]va 2va0.01  2va0.0l  2va0.02
s 2va0.03
Tai R[Q] 150 150 150
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o Truong hop 1: Khao sat h¢ théng v6i dién ap hiéu
dung ngudn 3 pha can bang (va = vb =
220VAC). Tai R = 150 Q khong ddi,

o Truong hop 2: Khao sat hé thong voi dién ap hiéu
dung ngudn 3 pha khong can bang. Do léch giira
cac pha >10% (v, = 220VAC; v, = 198VAC; v, =
242VAC). Tai R = 150 Q khong doi;

o Truwong hop 3: Khao sat hé thong vai dién ap hiéu
dung ngudn 3 pha khong can bang. Do léch giira
cac pha >10% (v, = 220VAC; v, = 198VAC; v, =
242VAC) va cudn khang ngudn khong can bang:
(L, = 10mH; Ly = 20mH, L. = 30mH). Tai R =
150 Q khong dbi;

Trong cac hinh H. 12 - H. 17, dién ap trén 2 tu
dién ludn luén duoc duy tri bang dién 4p yéu cau va
cin bang trong cic truong hop: Bién ap ngudn can
bang (a), Bién ap nguodn khong cén bang (b) va dién
ap ngudn clng dién khang ngudn khong can bang (c).

3502
350.15

350.1

'«

349.95

349.9
9

c)
H.12 DPiénap trén 2 tu DC

Trong hinh H. 12, dang song dién ap trén 2 tu tuy
bi anh huong boi sy mat cin bang ctia ngudn nhung
van duy tri sy bang nhau.
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<)
H. 13  Pién dp pha va dong dién nguon AC

Hinh H. 13 cho thdy véi cac trudng hop diéu kién
nguon thay d6i thi dong dién va dién ap pha cua
ngudn van cung pha nhau, didu nay cho thdy hé sb
cong suét luén duge dam bao.

* Mﬁ YA
N

—
—
—

2

(=5
~

® 3

& & A b © N »
<\~‘
—
=

E
o

<)
H. 14 Dong dién 3 pha nguon AC

Dong dién trén 3 pha ngudn bi méo dang anh
huong tir sy mat can bang dién ap nguon, va mat can
bang dién khang nguon.
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FFT analysis
(50Hz) = 69.03, THD= 1.72%

2
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FFT analysis
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H. 15 Phan tich phé hai (THD) dong dién nguén voi pha
c6 THD cao nhat trong triweong hop nguon khong
cdn bang

Do anh hudng tir sy mét cdn bang ma dan dén chét
cua dong dién ciing bi anh hudng qua chi so hai THD.

4000 -

3500 |
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p
1500 - q
1000 -
/
o WA \ RORN [ ) s
-500 -
1000
91 92 93 94 95 96 97 98 99 10
a)
4000 -
3500
3000 /4
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/
R TR R I T OROR, (ORI T ol
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91 92 93 94 95 96 97 98 99 10
b)
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3500
3000 /
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p //‘\ n
2000 A M
1500 | q ""/ L
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H. 16 Céng sudt tic dung va cong sudt phan khing

Trong hinh H. 16 cho thiy cong suit tac dung va
cong suat phan khang dugc duy tri 6n dinh. Truong
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hop ngudn véi dién ap va tre khang khong can bang
(¢) ¢6 lam anh huong dén cong suét, cong suét tac
dung dao dong xung quanh gia tri yéu cau (dao dong
< 120W), va cong suat phan khang ciing bj anh hudng
(dao dong <250VAR).
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H.17 Hé¢ $6 cong sudt

Trong hinh H. 17 cho thiy hé s cong suat ludn
dat dwoc gan bang 1 trong ca 3 truong hop khao sat
khéac nhau. Hmh (c) hé sb cong suit giam, nhung
khong dang ké, van dat dugc trén 0.99.

Mic di ngudn mat can biang nhung chit lugng
dong ngd vao van dat yéu cau (THD < 5%), trong khi
6n dinh 4p DC ngd ra (dao dong < 1V), dién ap trén 2
tu dién can bang (sai s6 khong dang ké) va duy tri hé
sO cong sudt ngd vao cao (>0.995).

Két qua khao sat qua trinh qua do cua hé thong
bang cach thay ddi tai trong diéu kién ngudn can
bang.
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H. 18 Dién dp pha va dong dién ngé vao

201 202 203 2.04 205

Trong hinh H. 18 mo ta dang soéng dién ap va dong
dién ngd vao by chinh luu khi khong tai va co tai véi
dién tro6 R = 250 Q; twong ty, hinh H. 19 mo6 ta dang
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song dién ap ngudn va dong dién’nguck)n khi khong tai
va ¢ tai. Trong hinh H. 20 1a két qua phan tich pho
va do méo dang (THD) dong dién nguon 1a 2.09%.
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H.19 Pién dp va dong dién nguon

Fundamental (50Hz) = 53.02 , THD= 2.09%
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H. 20 Phdn tich phé dong dién i,
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H. 21 D,_ang song dién ap trén 2 tu dién C; va C, (a); H¢
s0 cong suat (b)

Trong hinh H. 21a) mo6 ta cac dién 4p trén tu dién
khi chuyén tir ché do khong can bang sang ché d6 can
bang dién ap. Hinh H. 215) md ta hé s6 cong suit
ngudn khi khong tai va co tai.
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Hinh H. 22(a,b) mo ta sy dap ung qua do cta cong
sudt tac dung va dién ap DC khi thay déi tai R = 150
Q; R =300Q; R =250Q , tai cac thoi diém [0-6s], [6-
7.5s], va [7.5-8.5s].
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(b)
H.22 Céng sudt tic dung va cong sudt phan khdng (a);
Dién ap DC (b)

Qua céc két qua trén ta co thé théy duogc 1a sy dap
{mg t6t ctia cong suét tic dung ciing nhu dién ap DC
khi thay dbi cac gia tri tai khac nhau. Trong khi do,
cong suét phan khang ludn ludn duy tri gia tri bang 0,
didu d6 chung to rang hé sb cong suét luén dugc duy
tri bang 1 trong cac trudong hop c6 thay ddi tai.

3.2. Két qua thwe nghiém

M6 hinh thue nghiém duoc xay dung dé ching minh
cho k¥ thuat diéu khién bg chinh Iuu 3 bac NPC. Cac
thong s nhu bang B. 6. Hinh H. 23 m6 ta so d6 mach
thi nghiém bd chinh Iuu 3 pha 3 bac NPC. Hinh H. 24
1a hinh anh m6 hinh thi nghi¢m thuc té bd nghich luu
3 pha 3 bac NPC trong thi nghiém.

B.6 Thong s6 thue nghiém

Nguén AC 75V; 50Hz

Ap DC 240V

C=C, 4700uF

R, va L, R,=02Q;
L,=10mH;

Tai R R=250Q;

Nguén cung cép 1a bién ap 3 pha c6 thé didu chinh
dién ap (0 - 250%), cac khoa dong ngit 1a linh kién
IGBT, tai thuan tré R, bo didu khién dung chip DSP
TMS320F28335.
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CB1
Variable
T
Voltage Current Voltage
3 phases Sensors sensors Sensors
380V/50Hz

TMS320F28335

H.23 So dé mach thuc nghiém

H. 24 Hinh danh thuc nghiém
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H. 25 Dién ap 2 tu dién‘; D¢ léch dién ap trudc va sau khi
diéu khién cdn bang ap tu

Trong hinh H. 25 mé ta két qua dién ap DC, dién
ap va dong dién ngudn thyc nghiém bo chinh luu 3
pha 3 bac NPC tur trang thai khong tai sang trang thai
¢6 tai, kha ning dap tmg qua do dén khi dat 6n dinh
cén bang dién ap tu dién trong khoang 130ms (hinh H.
26).

Tek ,J}. @ Acq Corn=*=*= *1 Pos; 76,00ms MEASURE
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a
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. 78V
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H. 26 BPién dp trén 2 ty dién; Pién dp va dong dién nguon
trang thai khong tai sang co tai

23

Chuyén san Po lwong, Diéu khién va T dong héa, quyén 22, s6 2-3, 08-12/2019
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H.27 Piénap 2 tu dién,' D¢ léch dién ap; Pién ap pha va
dong dién nguon
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H.28 Dién ap DC; Dién dp ngo vao, Bién dp va dong
dién nguon
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b)
H.29 Phdn tich phé dong dién nguon i,

Trong hinh H. 27 mé ta dang song dién ap DC,
song dién dp va dong dién ludi ngudn ¢ trang thai O on
dinh, sai sO dién ap trén 2 ty khoang 0.224mV. Dién
ap va dong dién ngudn gan nhu cung pha, do d6 hé )
cong suat nguon dat dugc gan 1. Hinh H. 29a) cho
biét dong dién 3 pha ngudn c6 dang hinh sin. Hinh H.
29h) cho biét dang phd cua dong dién va THD la
4.6%.
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4. Két luan
Bai bao dd mo ta Iy thuyét co ban k¥ thuat diéu khién
cong sut truc tiép bo chinh luu 3 bac NPC va phan
tich chi tiét thiét 1ap bang vector chuyén mach,
phuong phéap lua chon cac vector chuyén mach dé can
bang dién 4p trén 2 ty dién.

Véi cac két qua mod phong va két qua thuc nghiém
da ching minh kha nang cén bang dién ap trén ty dién
dugc duy tri, hé s6 cong sudt duoc nang cao gan bang
1. Chat luong dong dién ngd vao co dang sin va chi s6
phén tich song hai thap Céc két qua trén ciing ching
minh dugc ring ddi véi cac diéu kién khac nhau cia
tai, cac diéu kién khac nhau cua nguon dién thi hé
théng van dam bao va dat cac tiéu chi dé ra.

Loi cam on

Nghién ctru dugc tai trg boi Dai hoc Quoc gia Thanh
phd HO Chi Minh trong khuén khé Dé tai ma sd
B2018-20-06.
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