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Simulation of SPWM Control Method for UPS System
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ABSTRACT

This paper deals with the analysis of implementing Sinusoidal
Pulse Width Modulation (SPWM) controlling strategy in three
phase Uninterruptible Power Supply (UPS) system operating
under  highly nonlinear load. The conventional type of
controller is not enough to reduce harmonics in the system
under highly nonlinear load in high power system. The
SPWM based method is applied to the UPS system to reduce
THD level at minimum value. The Simulation is done by
Matlab/Simulink environment.
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1. INTRODUCTION

Uninterruptible Power Supply (UPS) system supplies
emergency power in case of utility power failures and are
now-a-days widely used as backup power for critical loads
such as computers and life support systems in hospitals [3]. In
UPS systems, the overall performance is dependent upon the
static inverter—filter arrangement which is used to convert dc
input power to high-quality ac voltage of low total harmonic
distortion (THD)[2]. The performance of the system is
measured both in terms of steady-state performance, such as
voltage regulation and THD, and transient performance, such
as response to a sudden change in load[1],[2].

UPS have been designed with high quality output voltage for
using it in medical and military equipment application. The
UPS output voltages have less distortion and maintains the
sinusoidal nature [1]. In the sinusoidal output voltage the
power factor value is maintained nearly as unity power factor.
The conventional control methods such as dead — beat control
and predictive and repetitive control methods have been
widely used in the UPS system. The convention methods have
the implementation complexion and it is affected in the high
power loads[6,8].

In SPWM method the implementation is easy, flexible and
controls each phase voltage independently. By using the
SPWM method in UPS system, the output voltage has fewer
harmonics when compared to the conventional control
method. The THD value can be reduced to 5% of the
fundamental value [1][2].
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2. SYSTEM DESCRIPTION
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Figure 1: Block diagram for UPS system

The three phase source is supplied to the thyristor based
controlled rectifier, which is to convert the fixed ac voltage to
dc output voltage. To reduce the ripple content in the output
dc voltage, filter is used in the circuit. The controlled rectifier
gate pulse is generating the feedback from the dc output side
and is given to the controller to produce the required gate
pulse. The controlled rectifier output voltage is given to the
battery. The battery is used to store the dc voltage in the
circuit. The dc output voltage is given to the Voltage Source
Inverter (VSI) which converts the dc voltage to ac output
voltage. The ac output voltage is given to the linear and
nonlinear load. The required gate pulse for Voltage Source
Inverter (VSI) is produce by the SPWM circuit. The SPWM
signal is obtained from the load side and given as a feedback
to the control circuit to generate the gate pulse for the inverter.

3. SIMULATION

The simulation circuit is consists of three phase source,
controlled rectifier, inverter, SPWM controller, filter, multi-
level inner loop controller[9],[10],[11] and three phase
nonlinear load. The simulation is done by Matlab /Simulink
environment.
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Figure 2:Simulation circuit of SPWM based UPS System

a Pl l
Idig_mes = ¥
Discrete
Pl Contrllr
et
(s
VAT mes Riot_put

Feedfomar

vy

Liot_put -

Riot_pus.

|

VY

Lot pu2 )

Figure 3: Inner loop PI controller
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Figure 4:Gate pulse for inverter
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Figure 7:Battery output voltage
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Figure 8 :9%THD of output voltage

4. CONCLUSION

Thus the paper presents the analysis of SPWM control
strategy for UPS system with nonlinear load. The distortion of
the output voltage is reduced to a minimum level. The
proportional integral controller is used as the inner current
loop to control the output current. The THD value is reduced
up to 3.61% of the fundamental frequency. The SPWM
method is used to maintain the output voltage of the UPS
system in sinusoidal nature when it is connected with the non-
linear loads. By implementing the above method of
controlling the efficiency of the UPS system can be increased
as the harmonics and distortion are reduced.
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