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U CH  D CH PHA PWM CHO B  
BI  

Tr ng1,  Nguy n Th  Th m1, Ph m Th  1 

T 
B  bi n i   m c Modular Multilevel Converter (MMC)    m c  

nhi u  m  ng d ng cho  h  th ng  su t l n  n  cao  t o ra b t 
k  m c n  mong mu n v i ch t ng   t t;  th  ch u c    trong 
gi i h n cho  khi     lan truy n   C u  c a MMC c  
b i nhi u  Sub-module (SM) n i ti p nhau v i m c  gi m n  cao t   van 

 d n.      vi c  d ng   u ch  d ch pha (PSPWM) cho 
 MMC.    th c hi n d a  vi c so   sin chu n v i   

mang tam  l ch pha nhau  t o ra   hi u  m  van cho  nh m m c  
t o ra d ng n   xoay chi u  d ng  sin,   m m i  t o quy lu t khi 
s  d ng cho MMC  s  m c.   c u  ph ng c a PSPWM cho MMC ba pha 

c th c hi n  ph n m m Matlab-Simulink  cho th y thu t   xu t mang l i 
nh ng hi u qu  nh t nh trong vi c chuy n i n  

T   B  bi n i  m c, MMC, i u ch  d ch pha PWM. 
1. T V N  
Hi n nay, vi c s  d t b  t l

vi c chuy  ng h   
 u ki c s  d p nh t b i nhi

n ch  c   d  c thay th , s a 
ch  [2], [3]. M t s  c t   k  n 

u H n i t u Diode k u t  
t tr i so v  ng 

n; d  u ch u khi n khi ho t 
ng v i s  m n; d  o t y, vi

trong th c t   ng d t l n, k t n
h  th  cao u  m c 

ng thu tr  c t p. Hi n nay, vi
u ch  n nh c hi u qu  chuy n 
i t u ch  PWM cho MMC v i s  m c nh t 
nh g p nhi u thu n l c hi n, cho k t qu  chuy i  u ra 

v i t   m  m
                                                   
1 u ; Email: tranhungcuong@hdu.edu.vn 



T I H C H C - S  56.2021  

15 

n s  u ra  m c 
cao [6]  thu u ch  PSPWM cho MMC v i s  m c l n 

m b  THD  gi i h ng th i kh c ph m c a 
thu c. K  thu u ch  c 
th c hi n b n  d u khi  i t p h

c xung PWM  m c cao, 
c l   m c th p. K t qu  a 

i u khi n v i m  u khi n m t c p linh ki n 
chuy n m c hi u ch  PWM cho MMC ba pha g m 
4 SM n i t  t c 5 m i pha. 

2. C U     HO T NG C A MMC 
2.1. C  bi i MMC 
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c  i SM s  ch u m Vdc/N. Khi c a MMC 

 t l i th  
trong c  u khi ng b   
gi m t n th t c a b  bi t  t n s  

p. S  a MMC ph  thu u v  c  
chi i t  t chi u. V  m t, s  

 i s  n ch  nh ng v i m u v  
m u ra  u [8].  
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2.2. ng c a MMC 
c c u t o b n IGBT (Insulated Gate Bipolar 

Transistor) m c song song v i m t t  n 
m {0; ng v i tr  c n i v i m ch, ng v i SM 

c l  ng h p 
chi u   
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Trong ho ng c a MMC, t t c    
nh m c c Vdc/N    xu  b t m t 

SM c a m t (2N-1) i m t 
th m ch  t n a s  ng SM c
t t c   (k  c   Vdc. Khi t  c n  n 
s  c t t b u khi n,  ng th i gian ti p theo c a 
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 u ra Vac c n t n hao). Gi  nh 
u gi  c    l   dao 

ng, trong m t chu k  s   th : 
Tr ng n nh  c tr t c   

c b  Vdc/2 c n i tr c ti p t u ra, t t c   
i b ng Vdc/2. 

Tr m d  
SM    m b o s  i 

t SM  i ph c b  qua. Sau khi m t SM  
m t SM  c b  t tr  s  Vdc/2  VSM
xoay chi m. 

Tr  nh t c   
t c  SM  i b  b  -Vdc/2. 

Tr  c thang t   nh  nh
SM  i s   m b o s  i 

 ng s  c b  qua. 
T  t t t c ng trong 
c -Vdc/2 n +Vdc/2 v i m Vdc/2N.  

3. U CH  PWM CHO B  BI N I MMC 
3.1. Gi i thi u v  u ch  PWM 

u ch  c s  d ng ph  bi n t  t, 
c bi t v n b i nh n l i.  
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ki n chuy n m   

3.2. M t s  ch   
H  s  u ch   s  gi  n v i   

mang.                                      ref
m

Vm V          (1) 
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 Vref  n, Vm   
T   - ch  s  THD (Total Harmonic Distortion)

ng c  s  c sau: 
2

2
1

j
j

I
THD I  (2) 

 Ij   hi u d I1  hi u d n 
b n c n.  

T n s  t t t: T n s  t c
 s  THD  n s  n hao nhi

n m  ng th  n s  
c t van m  

3.3. u ch  PSPWM cho MMC 
c s  bi

m u ch  ng d ch m c (LS-PWM) 
u ch  ng d ch pha (PS- u ch  c 

u qu , d  th c hi m b o t n s  t c a van th p so 
v i t n s  u ch  t i t c hi n tu

 n [7]. Trong ph u ch  PS- c 
th c hi n d u 

t chuy n m ch van c a PS- c th c hi n b t 
v c: 

DC ref m ref
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V Khi v v vv V Khi v v v
- < <= - < < -         (3) 
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n s  c pha nhau 180o. Hai 
o ra m ng 

d  d i m c s  d ng ph  bi n 
c hi n. Trong ph  th c hi n PSPWM b n 

s  ng v i s  t l ch 
pha nhau 180o/2 chu k  a vi c hai 
c c hi u su t chuy i t t nh t [8].  
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 u ch  PSPWM cho MMC 5 m c 
M i SM trong b  bi i g y trong m i chu k  u 

u khi n cho hai van c i v i m  u ch  
m t c  ng m t c  

u ch  m t c a c u khi n b u PWM b
ch nhau 180o y s  

c pha v ch pha m i 
u ch  Vdc c s  d y trong ch   ngh

n th c hi n thu u khi  m t chi u [2]. C c 
hi u ch  cho MMC 5 m c th  hi n   t

 d ng m n s   c pha nhau 
180o i m n. 

4.  PH NG   U CH  PSPWM CHO MMC 
Trong ph t qu   

d ng m m MATLAB/SIMMULINK v   b ng 2. 
B  ng b  bi i MMC 

    
Vdc 200 V n tr  t i  

n c m l c Lo 3.10-3 H u Ts 8.10-4 s 
n tr  l c ro  T n s  i 50 Hz 
n c m t i L 12.10-3 H   

K t qu  n 
ng sin chu n ngay  nh ng chu k   

ta th y ch  s  THD c   
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bi ng  n 
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K t qu   cho th  c n p t  100V. Khi MMC ho ng, 

p c  n  i cho th  ng 
l n nh t c a t    nh m c c a t   ng 
l n nh t hi n  th  ho i c a 
MMC, m    nh m c c a t  n. 

 y r   ng quanh v  ng 
v  l n nh ng c a MMC. 

 ho ng c i 
trong  pha A c a c a b  bi i MMC. K t qu  cho th  

 l n nh ng v   u   
 l n nh t xu t hi n trong kho ng th

 ho t  m xu ng v  4A.  
T  i t ng h y trong pha A 

ng th i gian t    s  l
 c n xoay chi u ra. 
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 a MMC 
Sau kho ng th  m d n xu  

v n  m  gi m thi u   th a c n b  
u khi n k t h p v u ch .  

5. K T LU N 
u ch  PSPWM cho MMC, t o ra 5 m

i xoay chi u ch  PWM cho MMC cho th  th c 
hi  u mong mu i h u 
khi c t t qu  th  hi  u c

 sin chu n,  t mong mu
qua b  l c th  hi n v i s  m u ch  ng quanh 

 nh m c c  s  n  m c h n ch  
 th  c u. K t qu  t 

u ch  u v  ch n v i THD 
th p c t qu  c  xu t s    n 

quy lu  m  
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APPLYING MODULATION PHASE SHIFT PWM FOR MODULAR 
MULTILEVEL CONVERTER (MMC) 
Tran Hung Cuong,  Nguyen Thi Tham, Pham Thi Ha 

ABSTRACT 
The Modular Multilevel Converter (MMC) is a Multilevel Converter that has many 

advantages for applications for large capacity and high voltage systems such as: generating 
any desired voltage level with good harmonic quality; withstanding transients within 
permissible limits when transient waves propagate into the converter. The structure of the 
MMC is coupled by many Sub-modules (SM) in series with the purpose of reducing the high 
voltage placed on the semiconductor valves. This article presents the application of PSPWM 
for MMC. This method is based on comparing the standard sine wave with the out-of-phase 
delta carrier wave to generate the valve opening and closing signals for the Converter for 
the purpose of generating a sinusoidal AC voltage form, this is a new point to create a rule 
when used for MMC to increase the number of levels. The simulation studies of PSPWM for 
three-phase MMC performed on Matlab-Simulink software showed that the proposed 
algorithm brings about certain effects in power conversion. 

Keywords: Modular Multilevel converter, MMC, modualtion PWM. 
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