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A Study on the Voltage Control of a Single Phase Full-bridge Inverter
using SPWM Driving Method
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ABSTRACT

In this study, the voltage control system of a single phase full bridge inverter was designed based on the SPWM driving method. The voltage control
system consists of a single-phase full-bridge inverter, a PI controller for linearly compensating the error between the reference voltage and the output
voltage, a PWM driving circuit for generating the gate signal using the SPWM method from the controller signal, and an LC filter for filtering the inverter
output voltage waveform into sinusoidal waveform. Finally, the voltage control system of a single-phase full-bridge inverter based on the PWM driving
method was modeled using EMTP-RV and by showing that the output voltage accurately converges the reference voltage through several simulation
examples, the validity of the control system design was verified.
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Fig. 1 Topology single phase full-bridge inverter

. Mo 7| A

fru
g o
0
%
i
Lo

%nii = wes ke

)
NN IR
;@
t e
¢)
2 ¢
8
=T
2
=
Lz |
=3
=5
=
g
_u
of
m-ﬁ.&

719 (Sinusoidal Pulse Width Modulation), 4=

Ada Wz 7]H(Modified Sinusoidal Pulse
Width Modulation)Z} £/ ®$] A|AE 7|tz
= 94 H9 Aloj(Phase Displacement Control)
W oFol ATHI7-18]. & FelA= o]E WHE &
HAE 3l T2 AMEHE A F Hx 7Nk
7 WY AgAle]l M Sl tieiA Ak
HE o Aol 7IHE 294 &4, A 7k &
Aekel A7), Ay F AFA L] ﬁﬁé/‘é aga A
9 AFe] 127 5& 1efste] Mes]of it

ol B &

)

m&JEr&wrZioEEB‘L

319 Y2Z Wz sy

W BAE Wz YelE FY% /ENEE W
Zotsh Moz Aol NEE WAAEd, 7]
FABE 2712 ABAE Ao Ne] BaFo]
Fagoss Ay 23 Age 277 Aoja &
SIek. olwl FHAGe WFIIvie Alole A5l B
2Zo mheh Wakshe shtel W g2 A7) o
Fol & WAZ Wzo]Yole Bt



a7

Sy s
E 2oA AuE ] A Aol d

B o3l
5 o R
%%ﬁﬂ%;ﬂfz .
o N : -
o X W o N
WmﬂJWLeWﬁWWMOM _ _ -
%WEEH@ATM E i’rﬂ — 8 - o
! Jl]‘_ o= mL o @ I~
_EE?WAMQ@_M R m ™ #Ml m.uma‘_ti
- e = = Fi oF g .
b ® A A £ — | B ~z TA~E g ]
= T~ R | @ op op : | = ok @Joﬁajl,JJ%L
_ N N RROED 2 ,nh ] K 3 — Q Ak o b u < o
"R = T 2 kS m 3 T A px*=E 2
%ﬂﬂm%}oﬂ,77 © 5| — - = Ue o_eP4;|ﬂ3|ELAT
f i = —_—
@M@ﬂwﬁ:%& = [ ] = s - P@S%ﬂlimﬂé
Eo A o : [ = B FeCREEE 7o
o gy ok = B o Al B = X oEZ o BT g
EejlﬁouLS,,mEmai | —t , = 8 o i%cﬂelﬂwLEWaa_ﬂﬂ
E_@ N o Ca — I & w3 K IS maEA K ﬂW o N =0
SR g E R g RS s Mz
o] B Jl;oﬂ\.ﬂ E 5 = 3 ol n - =
W <= B o — L2 .5 = < = NI N Y
l.%ﬂ%dryoa,ﬁ b _ 4 2 93 Kl % T I i
0 ].ﬁ]ﬂ])d T . = 2 - @ Z,_ﬂlﬂa#a\ﬂﬂm‘_ uHTumn
< = 8 S & ¥z > ieEES nEwe
1uﬂ%ﬂwﬂ% 7 — =3 "2 = ﬁomﬂ@mﬂyo;ﬁ
5w B : 1 : T o a2 A
# q o & & | 2 ﬂéﬁ%ﬂﬂﬂ%imc
T &) a3 m_| IrOEF‘lﬂN‘._m = Q
2T W TRERITE A3
s T Ao 2 < M3
‘m|ﬂbtﬂ1nr%ﬂ[r .m, leaﬂmuu_ﬂﬁwﬂm
N ° 5 & y &fs oy TEraTRE TG 2
@ww@y _ & s18 TE T W T
w s = L momoxo_Ew
i &l e} 3 — -~
ﬂﬁﬂz% Mu A — 5 aﬂ%mﬂ@zﬂomﬂ%wzr? WoN o
A= W= v _E ﬂuumiyudruﬁﬁ,ﬂl I
W]H N 5 — L= Ealmezo%moﬂnd«,ﬁ )
mHtL7§mmnmmﬂ B — no= @V oE%u;ﬂrATﬂlXe Ho = i o
g 5 [t= 3 <L i R = °
~ o o W ~ — = 3 s 55 oA = o
1 B < Tl o o = i Hr N < i~y
Ve B Al = , e ~2x AT SR B OE Ay e o%
o B W = — W ) N
w5 _E]VJ — < o mumEALoﬂ]
wm ez =< ] = 1B =N % 7T T qeERT gy AP o A
%$@}£% g & m s ﬂ}yﬁpﬁmqﬁ. oy B
B o iy B = [ T o N ! o - M —
< - Tl &A ] —_ , Ko 8 Fé XO o) aﬁﬂﬂﬂ N Fo K| Y
o D Em 7! o ~ = ] & U 3 o o m,m. oo = W N o N B <
i <l — = c 2 o g = 2w e =B, 4
Mo v o T 5 - % s o2 Jmﬂgﬂ =L B o~ PN
duuai_ieg_ G == o (I N2 F=ETN Xog Bow ™ W
- om .A ] = g ol = d7]7du7§0»o,§ lﬁ,ﬂﬁ_bﬂ
N Nlo <A M ] _H =) ml W X7 o ~ o oy N B X T
BQrma,mﬂAwM — _ 3 o ,,wfmdrimﬂﬂaolﬂ?ﬂﬂ@ A_lﬁwemﬁn
aeﬂnzﬂﬁw NGRS — ; %.Eﬂmﬂmﬂowa?% B = W
N = — . o = Eoux = N T
6 60) e [ e o< of ¥ o A+ w Oy &)
&) s =) = 2 4 G _auma NN
W 173%7%@%@& : _cﬂﬂ
oﬁ&ya%%ﬁeg REX T
HioorJIJnnz NB BT 3._41rﬂ,|m
TR w W N T o5 RN m o
oy ® T

853



JKIECS, vol. 12, no. 05, 851-858, 2017

ol LC % 3
He o] Fato] FaErth ol g FHHY
A7) vapt 71EA}Y A7) vap9b BluEH, 19
HA S e PI Aloj7]o F5dh PL Aloj7]&= ol
ANEE AygHoz BHAHsY SPWM 7olE 2EE
AN oleldt HA L dHilE e7t 07 HEH
Q%A oz ofFol At}
pe | | L J RL
Source Filter Load
*
PWM
Modulation
PI

Controller

J8 4. oA E H2[X] QIHES| SPWM HMO{A
Fig. 4 The SPWM control system of a Single phase
full-bridge inverter

A [16]914] 2ntE a8 =9)
EAS Ogf 299 B b3 1717 g
ol

ol A AP F RS AGEE= wlo]AR AvE
ag= AEdeHe &S st &Y & B

A IWEIS] AAE FE 1o HAntel Zo] A}

E 1. SPWM HMo{A MAH
Table 1. The SPWM control system design

Modeling constant
Elements
Parameters Values
DC Source Voltage 20V
LC Filter R/L/C 0.5%/3mH/10mF
Load RL Variable
PI Controller Kp/K; 2/400
SPWM Switching Frequency 1200Hz
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