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This thesis presents a new single-phase power converter for uninterruptible power supplies which
has a low input distortion and high power factor. The new structure of the power converter results from the
integration of a switched-mode rectifier with a full-bridge inverter by sharing one common arm. The new
converter’s topology enables both the switched-mode rectifier and the inverter to be realized by using only
4 switching devices. The main features of the proposed converter are that it uses a simple switching
technique to reduce the harmonics in the supply, and that the duty circle of the common arm is sinusoidally
modulated to reduce the required dc bus voltage. Moreover, this thesis also proposes a new control method
for the PWM inverter of uninterruptible power supplies. The proposed control technique consists of a state-
feedback controller to obtain a fast transient response and a repetitive controller to eliminate the steady-state
periodic error. The experiment results confirm the good characteristic of the proposed converter with the
supply current becoming sinusoidal and the output voltage having a low THD even in the case of non-linear

loads.
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Even harmonics
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4 0.43
6 0.30
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Spectrum of input current
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Spectrum of input current
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y(k)=J - x(k) (3.33)
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START: PROGRAM

Initialize
Initialize all variables
Initialize all timer and enable timer interrupt
Loop here and wait for interrupt only
Program Interrupt Service Routine
Read input voltage(v,), DC bus voltage(ed), inductor current(i,)and voltage output(v,)

Input v, ed, i,, v from built-in A/D
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Phase lock loop
Calculate phase error
Calculate frequency error ((0,) by PI controller
Calculate frequency of v,
Integrate frequency of v_for calculate angle (9)

Generate sinusoidal reference signal

Control DC bus voltage
Calculate DC bus voltage error

Calculate switching period (Tsw) by PI controller

Repetitive controller
Soft start of inverter
Calculate voltage output error
Delay z -
FIR filter

Calculate voltage error command (v,)

State feedback controller

Calculate voltage command for generate PWM (v )

com

Generate PWM signal
Calculate timing of switching pattern
Update buffer

Return

END PROGRAM

$SFTFFFTTFFFTTFFFTTFFFTTFFFTTFFTTTFFTTTFFTTSFFTTSFFTTFFFFTFFFFTFFFTTSFFSSSF$SS
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Spectrum of input current
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Spectrum of input current

1.8
feel
0
1.6 —
1.4 4
1.2 4
<
214
b
0.8
0.6
0.4
0.2 4 ol % o) X N o fg © ™ [as] ol < o) o) 106}
8880‘8383838%8%88888
o = o o o
0 o\,_|\ \,_l\o\'_.\ \H\O\_\o\ \o\ \o\ T T \o
1 2 3 4 o 6 i 8 9 1 CS—-— 1213 14 15 16 17 18 19 20
Order
v ] Y
ﬂd ]J o 3 Y Yy A Glslw o o
3N 541 FUNATNVDINTSLLE ATV UND FAINIUANLUVUNIB
I 9 o, o
(1¥aanuRIUNIU 250 I66)
Spectrum of output voltage
250 Q.
o
N
N
200 +
150
g
>
100
50
N
= - = 0 © U | 2 ] N = e B N | N | N <=
0 ‘_\o\O\O\O\o\O\O\O\‘_\O\O\O\O\O\O\O\O\D
1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20
Order

A [ v Y A Yo o 09}
E‘]J‘VI 5.42 ﬁﬁjﬂﬁi3J6Ui’]\‘lLLi\1ﬂuﬂ1u@ﬂﬂlﬂ@j‘ﬂﬁ?ﬂﬂﬂﬂﬂllﬂﬂﬂ?ﬂﬂ

(T‘Viaﬂmmé’ﬁumu 250 ’EIJ@WT)



103

sms fdiv

2MMiv. . 250Vidiv

A o Y Y Y v v 9 o
E’JJ‘V] 5.43 UIIAUATULUT, DTSN TULU, uiaﬂumua’ammzﬂﬁxuﬁiwaﬂmmammﬂmwu

[

o A Yo o oy 9 o J
ﬂWaQLN@i%@]’Jﬂ?UﬂNLLUUﬂ']“H'] (Iwaﬂﬂ’JmWHWH 400 9191)

Ems#div
. (emsidiv)
NORM:ZO0KS /s

Ay 100V/div

{ v 9 v o w 4 Y v o g’
Eﬂﬁ 5.44 L!ﬁ\iﬂu9111!@@ﬂLlﬂ$ﬂ§&L’(ffiﬁﬁ@ﬂlﬂ\n\‘lﬂ‘il!ﬂaiWufnaQLﬁﬂi%ﬁ?ﬂ’)UﬂﬂJlLUUﬂ?%?

v
(Tﬁﬁﬂﬂ?’]ll@?]}']uﬂ1u 400 I9191)



104

Spectrum of input current
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Spectrum of input current
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