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Abstract—This Paper investigates about the control of the grid
connected PV system using the voltage source converter (VSC) the
output voltage from the boost converter is controlled and regulated
by VSC using pulse width modulation (PWM) Technique. This three
level VSC regulates the DC bus voltage and keeps the power factor at
unity. At last the results are presented using the matlab simulink,
which tells about the practicality of the system.

1. INTRODUCTION

Nowadays solar energy is an important source of electricity
production due to plenty of energy emitted by sun we can
convert the energy of the solar rays into electricity using the
photovoltaic system. This source of energy results in quality
of energy cost effectiveness and flexibility. The DC to AC
converter used in the Grid connected PV system results in the
optimum transfer of energy from DC to AC Side. The output
from the DC to DC boost converter is converted into the AC
voltage by means of appropriate switching signals, which is
further given to electric utility grid and loads after passing
through a filter and step up transformer[1,2].

2. PV GRID CONNECTED SYSTEM

Boost-Converter Inverter Power Circuit

e -
L1 . -
T Ql J‘* @ 5%
1. i S g [—"’J = L2
_}'H-f‘;'— - QB R 1 ! | SO,
] 1 o= )
HH= ol Q ok
‘ 5 R
Photovaltaic :1 ” “ | L-CFilter
aray

PWM Controlled by Switching Control Signal
MPPT Algorithm from Control Circuit

Fig. 1: Block diagram of two-stage grid-connected PV system[3]

Grid interconnection of photovoltaic power generation
system has the advantage of more effective utilization of
generated power. However, the technical requirements from
the utility power system grid side and PV system side need to
be satisfied, to ensure the safety of PV installer and the
reliability of utility grid. Grid interconnection of PV system
ids accomplished through the inverted which converts the DC
power generated from the PV modules to AC power used for
ordinary Power Supply for electrical equipments. Inverter
system is therefore very important for Grid connected PV
systems[3,4,5].

To meet with the requirements up-to-date technologies of
Power electronics are applied for PV inverters. By means of
High frequency switching of semiconductor devices with
PWM (Pulse width Modulation) technologies, high efficiency
conversion with high power factor and low harmonic
distortion power can be generated.

Conditions for grid interfacing:

The conditions for proper interfacing or synchronizing the

SPV system with a grid are discussed below:

1. Phase sequence matching- Phase sequence of SPV system
with conventional grid should be meshed, otherwise
synchronization is not possible.

2. Frequency matching- Frequency of the SPV system
should be same as grid. Generally grid is of 50 Hz
frequency

3. Voltage Matching- Voltage level of both systems should
be same.
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3. CONTROL OF DC TO AC CONVERTER AND
NETWORK INTERFACE
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Fig. 2: Inverter Structure[7]
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We use a three- phase three —level system using IGBT
switches to connect the inverter to the network. The IGBT
Semiconductor is used due to its smaller size and reduced
switching losses as compared to other power electronics
devices. Here the PWM technique provides the control of the
output voltage. The DC bus voltage is regulated by three level
VSC and it also keeps power factor at unity. It uses the control
system which further consists of two control loops. One is
external control loop and another is internal control loop. The
DC link voltage is regulated by external control loop whereas
the active and reactive current components are regulated by an
internal control loop. To control the current of inverter of each
phase we use Pl compensator.
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Fig. 3: Simulation Model of VSC Controller

I4 current reference is the output of the external control loop

and lg current is set to zero in order to maintain power factor
at unity.

Vg and Vq voltages are outputs of the current loop, which are
converted to three modulating signals. These modulating
signals are used by three — level PWM pulse generator.

The synchronization control over the grid voltages is achieved
by the three-phase locked loop (PLL). It applies inverse
transformation on the phase voltages of the network. Here the
regulation of the voltage is the outcome of absorbing or
supplying active power to the network][6,7,8].
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Fig. 4: Low Pass Second order LC Filter[8]

High frequency Harmonics generated by the inverter are
filtered using a low pass LC filter.

4. SIMULATION RESULTS

After the boost converter increases voltage from natural
voltage to the boosted voltage , a three-level three-phase VSC
converts the boosted voltage to the subsequent AC voltage and
keeps the power factor at unity. The Harmonics produced by
the VSC is filtered using the LC filter. The utility grid model
consists of 25 kv distribution feeder and 120 kv equivalent
transmission system. Following figures shows the results of
simulation of models using the VSC and its multilevel control
and the grid voltage and current in the steady state of the
system.
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Fig. 5: Voltage and Modulation Index curves
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5.

Fig. 6: Grid Voltage and Grid Current curves

CONCLUSION

This Paper has presented the Voltage Source Converter
Control of Grid Connected PV system, which is used for the
regulation of DC link Voltage and keeps the power factor at
unity. The simulation results confirmed the validity of the
proposed power allocation and control.

REFERENCES

(1]
(2]

(3]

(4]
(5]

(6]

(7]

(8]

P.S. Bimbhra(2012) power electronics khanna publisher 4thd
edition pg no 127- 198.

Gopal k. Dubey 2007 , Fundamentals of Electric drive , Narosa
Publishing house , 2nd edition page 385-397

J.S. Lai and F.Z Peng Multilevel Converteres / A new breed of
Power Convertors, "IEEE trans.ind.applicat.vol. 32, pp 509-517,
May- June 1996

S.R. Bull , Renewable Energy Today and Tomorrow,
Proc.IEEE, Vol. 89, No 8, pp-1216-1226, Aug 2001

P. Natarajan, R. Ramabadran and M. Ranganath,Application of
Circuit Model for Photovoltaic Energy Conversion System,
International Journal of Photoenergy, 2012.

R. Dave Mitul kumar and K.C. Dave, Analysis of Boost
Converter Using Pl Control Algorithms, International Journal of
Engineering Trends and Technology, 2012, pp. 71-73.

J. Rodriguez, L. Jih-Sheng and Z. Peng Fang, Multilevel
Inverters : A survey of Topologies, Controls, and Applications,
IEEE Transactions On Industrial Electronics, 2002, pp. 724—

S. Juing-huei, C. Chao-Liang, C. Jiann-Jong and W. Chien-
Ming, Simulink Behavior Models For DC-DC Switching
Converter Circuits Using PWM Control ICs, International
Journal of Engineering Education, 2006, pp. 315-322.

Advanced Research in Electrical and Electronic Engineering
p-1SSN: 2349-5804; e-ISSN: 2349-5812 VVolume 3, Issue 4, July-September, 2016



