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Abstract: In this Project, we analyzed a switched resonant power converter for solar power applications.This
circuit topology integrates a switched resonant Converter with zero-voltage switching (ZVS).Resonant
converters are extensively utilized in the application of solar power generation systems.The basic requirements
of resonant converters are their small size and high efficiency.A high switching frequency is required to achieve
small size.To solve the problems due to the switching losses, some soft-switching approaches must be used at
high switching frequencies such as Zero- voltage switching (ZVS).High frequency switching reduces the
transformer size and filter size. But increase the switching losses. Soft switching is used to reduce the switching
losses with help of LC component.

Keywords: DC-DC-conversion, Soft Switching, modular multilevel converters (MMCs), resonant converter,
Solar energy.

. Introduction

In the last few decades, various research studies have been performed to improve the switch transition to
overcome this inherent problem of hard-switching in PWM converters.By solving these high voltage and current
stress problems, energy conversions using resonant converters have been important in ensuring both high
performance and supporting energy conservation applications in renewable energy generation systems.ZVS scheme
eliminates capacitive turn-on losses and decreases the turnoff switching losses by reducing the rate of increase in
voltage, reducing the overlap between the switch voltage and the switch current. However, the switching loss
increases with the switching frequency, reducing the efficiency of the resonant converters. To solve this problem,
some soft-switching approaches must be used at high switching frequencies. Zero voltage switching (ZVS) and
zero-current switching (ZCS) techniques are two commonly used soft-switching methods.
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Fig. 1.High step-down ratio unidirectional dc—dc converter topologies.

(a) Transformerless converter with series—parallel resonance.
(b) Transformerlessconverter with series resonance.
(c) Transformer isolated converter.

This project proposes a dc power supply system to give high power factor and low current distortion on
the rectifier side and provide stable dc voltage on the isolated dc/dc converter side. The proposed dc power
supply system uses a new zero-voltage switching (ZVS) strategy to get ZVS function. Besides operating at high
switching frequency, all semiconductor devices operate at soft switching. .A significant reduction in the
conduction losses is achieved, since the circulating current for the soft-switching flows only through the
auxiliary circuit and a minimum number of switching devices are involved in the circulating current path and the
rectifier in the proposed dc power supply system uses a single converter instead of the conventional
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configuration composed of a four-diode front-end rectifier followed by a boost converter. An average-current-
mode control is employed in proposed dc power supply system to detect the transition time and synthesize a
suitable low harmonics sinusoidal waveform for the input current.
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Fig. 2.Circuit configuration of a half-bridge cell.

Il.  Proposed Schem

Dc power supplies have been widely used in industrial equipments, such as dc uninterruptible power
supply and telecommunications power supply, and high power factor and low input-current harmonics are
mandatory performances of the dc power supplies for satisfied agency standards such as EN61000-3-2.
Although the traditional passive diode rectifier/LC filter can be used to correct the power factor and these
standards are also possibly satisfied, the size of low-frequency inductors and capacitors will result in the dc
power supplies, which are very bulky and heavy. The passive filter approach to PFC is limited to applications
where the size and weight of the converter are not major concerns. For overcoming this problem, a boost power-
factor-corrected (PFC) front-end converter followed by a transformer-isolated dc—dc converter is the most
extensively employed in offline power supplies, and full-bridge transformer-isolated dc/dc converter is the most
extensively applied in medium-to-high power dc/dc power conversion. For solving the problem that the boost
rectifier and the full-bridge transformer-isolated dc/dc converter must use individual soft-switching techniques
to reduce their switching losses, a simple ZVS strategy is also proposed in this paper using solar power.
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Fig. 4.Modes of operation of resonant converter.

The first mode starts when the lower switch in Cell 1 is turned OFF, and the circuit enters the dead time
mode of Cell 1 In this mode 1.No current flows through cells and all the current circulates between the parallel
inductor and the rectifier. After a short time, the upper switch in Cell 1 is turned ON and the circuit enters mode
2 . All the cell capacitors are in series with the inductor Ls.The input voltage of the rectifier is negative.
Therefore, the input current it is negative. This mode lasts until the upper switch of Cell 2 is turned OFF.Then,
the circuit enters mode 3 . This mode is the dead time mode of Cell 2. As there is no series current, all the
current on the parallel inductor flows to the diode rectifier. Shortly after that, the lower switch of Cell 2 is turned
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ON and the circuit becomes another resonant circuit only with capacitors of Cells 1, 3, 4, and 5 in series with Ls.

As vtbecomes positive in this mode, the series current starts to rise with its resonant waveform.

I11.  Soft Switching

Soft switching is a possible way of reducing losses in power electronic switches. The expression "soft
switching™ actually refers to the operation of power electronic switches as zero-voltage switches (ZVS) or zero-
current switches (ZCS). The many different converter circuits that working according to these principles are
generally assigned to resonance or quasi-resonance technology.

Zero Voltage Switching

e The voltage across the device is reduced to zero before the current increases or device turns ON

Zero Current Switching
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Fig. 5.Swiching of resonant converter(soft switching).

e The current flowing through the device is reduced to zero before the voltage increases or device turns OFF

V.

Complete Closed Loop Model Of The Proposed Scheme
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Fig. 6.Simulated Resonantconverter.
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Fig. 8.Input Voltage waveform of resonant converter.

Fig. 9.Input Current waveform of resonant converter.

Fig. 11.0utput Current of resonant converter.
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Fig. 12.0utput Voltage of resonant converter.

V.  Application Of Resonant And Soft Switching Converters
Electronic ballasts for gas-discharge lamps
»  Produce high-frequency ac
Other high-frequency ac applications
»  Electrosurgical generators
* Induction heaters
*  Piezoelectric transformers
High-frequency high-density dc—dc converters
*  Reduce switching loss and improve efficiency
High-voltage and other specialized converters
«  Transformer nonidealities lead to ringing waveforms
Converters using IGBTs
»  Mitigate switching loss caused by current tailing
Low-harmonic rectifiers
*  Mitigate switching loss caused by diode stored charge

VI.  Solar Energy

The energy of solar radiation is directly utilized in mainly two forms:
i) Direct conversion into electricity that takes place in semiconductor devices
called solar cells.

ii) Accumulation of heat in solar collectors.

Therefore, do not confuse solar cells with solar collectors. The directconversion of solar radiation into
electricity is often described as a photovoltaic(PV) energy conversion because it is based on the photovoltaic
effect. In general, the photovoltaic effect means the generation of a potential difference at the junction of two
different materials in response to visible or other radiation. The whole field of solar energy conversion into
electricity is therefore denoted as the “photovoltaic”. Photovoltaic literally means “light-electricity”, because
“Photo” is a stem from the Greek word “phds” meaning light and "Volt” is an abbreviation of Alessandro
Volta‘s (1745-1827) name who was a pioneer in the study of electricity. Since a layman often does not know the
meaning of the word photovoltaic, a popular and common term to refer to PV solar energy is solar electricity.

The oil company Shell expects that PV solar energy will become the main energy source for the "post-
fossil-era". Developing the PV solar energy as a clean and environmentally friendly energy source is considered
at present noblemission. In this mission, the sun is consciously given an additional function tothe one that it has
had: to provide energy for life on the Earth. The sun‘s additional function will be to provide the Earth with
energy for people‘s comfort and well-being by producing the solar electricity. The motifs that were behind the
development and application of the PV solar energy were in general the same as for all renewable energy
sources. The motifs were based on the prevention of climate and environment and providing clean energy for all
people. The current motifs can be divided into three categories: energy, ecology and economy.

VII.  Soloar Pv Panel
It involves the direct transformation of sunlight in to electricity energy.Photovoltaic PV Technology an
inherently clean source of energy produces nonoise, smoke, acid rain water pollutants carbon dioxide or nuclear
waste because it relies on the power of the sun for its fuel. At the same time, silicon the raw materials used for
most PV cells is abundant and non-toxic. The large scale production of PV system has minimal impact on the
environment, provided that the processes are properly controlled. Also, Since PV system are only sunlight for
fuel, the environment impact of activities such as mining, exploration, production , transportation, and the
hazards of coal, oil and gas are eliminated. The primary component of the photo voltaic energy system is the
photovoltaic cell array. These cells consist of semiconductor material such as Silicon (si), cadmium-sulphide

(cas), copper selenium arsenide (CuSeAs), gallium arsenide (GaAs).
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VIIl.  Parameters In Experimental Analysis

Symbol  Quantity Value
P Rated power 250 W
Vie Nominal input dc voltage 500 V
Vo Output dc voltage 45V
Ik Maximum switch current 30 A
T3 Sampling period I ms
Lin Input filter inductor 9.8 mH
Cin Input filter capacitor 840 pF
Ls Series inductor 6.5 nH
Ly Parallel inductor 3.3 mH
(&5 Cell 1 capacitor 57.9 uF
Ca Cell 2 capacitor 69.1 uF
Cs Cell 3 capacitor 58.2 uF
Cy Cell 4 capacitor 57.7 uF
Cs Cell 5 capacitor 57.8 pF
C, Output capacitor 3 mF

IX.  Conclusion

Intensive literature survey has done on various maximum resonant switching and it could be used
drastically to improve the efficiency of a solar PV system. Also found that ZVS is most efficient and there is an
increase in the output voltage which could in utilized in various applications for future in order to save energy.
This is first being implemented on a using a motor load system with its positive results it can also be further
used in solar PV system .The proposed work demonstrated the state of art switched resonant converter
technology. The mathematical analysis of zero voltage switching is developed. A novel method for soft
switching was investigated in order to improve the efficiency of PV systems. The design and simulation of a
ZVS based switched resonant converter was proposed using MATLAB. The proposed method has very good
performances, fast responses with no overshoot and less fluctuation in the steady state. These controllers are
able to attain an increase in the output voltage level based on the increase in the switching frequency which
would drastically improve the performance of the system .
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