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Abstract— A grid-connected electrical phenomenon (PV) 

power grid with high voltage gain is projected, and also the 

steady-state model analysis and also the management 

strategy of the system are given during this paper. For a 

typical PV array, the output voltage is comparatively low, 

and a high voltage gain is obligatory to comprehend the 

grid-connected perform. The projected PV system employs 

a ZVT-interleaved boost convertor with winding-coupled 

inductors and active-clamp circuits because the 1st power-

processing stage, which may boost an occasional voltage of 

the PV array up to a high dc-bus voltage. 2 compensation 

units are side to perform within the system management 

loops to attain the low total harmonic distortion and quick 

dynamic response of the output current. what is more, an 

easy maximum-power-point-tracking technique supported 

power balance is applied within the PV system to cut back 

the system complexness and value with a high performance. 

At last, a 2-kW epitome has been engineered and tested to 

verify the theoretical analysis of the paper. 
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I. INTRODUCTION 

Today electrical phenomenon (PV) power systems have 

become additional and additional well-liked, with the rise of 

energy demand and also the concern of environmental 

pollution round the world. Four totally different system 

configurations square measure wide developed in grid 

connected PV power applications: the centralized electrical 

converter system, the string electrical converter system, the 

multi string electrical converter system and also the module-

integrated electrical converter system. usually 3 sorts of 

electrical converter systems except the centralized electrical 

converter system may be used as small-scale distributed 

generation (DG) systems, like residential power 

applications. The foremost necessary style constraint of the 

PV decigram system is to get a high voltage gain. For a 

typical PV module, the open-circuit voltage is concerning 

twenty one V and also the most electric outlet (MPP) 

voltage is concerning sixteen V. and also the utility grid is 

220 or a hundred and ten vacation. 

Therefore, the high voltage amplification is 

obligatory to comprehend the grid-connected operate and 

bring home the bacon the low total harmonic distortion 

(THD). the traditional system needs giant numbers of PV 

modules nonparallel, and also the traditional PV array 

voltage is between one hundred fifty and 450 V, and also the 

system power is over five hundred W. this method isn't 

applicable to the module-integrated inverters, as a result of 

the everyday power rating of the module-integrated 

electrical converter system is below five hundred W, and 

also the modules with power ratings between a hundred and 

two hundred W also are quite common. The opposite 

methodology is to use a line frequency transformer, and also 

the traditional PV array voltage is between thirty and one 

hundred fifty V. however the road frequency electrical 

device has the disadvantages of larger size and weight. 

Within the grid-connected PV system, power electronic 

inverters square measure required to comprehend the facility 

conversion, grid interconnection, and management 

improvement. Generally, gird-connected pulse dimension 

modulation (PWM) voltage supply inverters (VSIs) square 

measure wide applied in PV systems that have 2 functions a 

minimum of attributable to the distinctive options of PV 

modules. First, the dc-bus voltage of the electrical converter 

ought to be stable to a selected price as a result of the output 

voltage of the PV modules varies with temperature, 

irradiance, and also the result of most power-point trailing 

(MPPT). Second, the energy ought to be fed from the PV 

modules into the utility grid by inverting the dc current into 

a curved undulation synchronous with utility grid. 

Therefore, it's clear that for the inverter-based PV system, 

the conversion power quality as well as the low Doctor of 

Theology, high power issue, and quick dynamic response, 

for the most part depends on the management strategy 

adopted by the grid connected inverters. during this paper, a 

grid-connected PV facility with high voltage gain is 

projected. The grid connected PV system includes 2 power 

processing stages: a high change of magnitude ZVT-

interleaved boost convertor for reinforcing an occasional 

voltage of PV array up to the high dc-bus voltage, that isn't 

but grid voltage level; and a full-bridge electrical converter 

for inverting the dc current into a curved undulation 

synchronous with the utility grid. What is more, the dc–dc 

convertor is accountable for the MPPT and also the dc–ac 

electrical converter has the potential of helpful the debus 

voltage to a selected price. The grid-connected PV facility 

can give a high voltage gain and guarantee the used PV 

array voltage is a smaller amount than fifty V, whereas the 

facility system interfaces the utility grid. On the one hand, 

the specified amount of PV modules nonparallel is greatly 

reduced. And also the system power may be controlled in a 

very big selection from many hundred to thousand watts 

solely by dynamical the number of PV module branches in 

parallel. 

Therefore, the projected system cannot solely be 

applied to the string or multi string electrical converter 

system, however additionally to the module-integrated 

electrical converter system in low power applications. On 

PV systems using neutral-point-clamped (NPC) topology, 

extremely economical reliable electrical converter idea 

(HERIC) topology, H5 topology, etc., are wide used 

particularly in Europe. though the electrical device less 

system having a floating and non-earth-connected PV dc bus 

needs additional protection, it's many blessings like high 

potency, light-weight, etc. Therefore, the non-isolation 

theme during this paper is kind of applicable by using the 

high change of magnitude ZVT interleaved boost convertor, 

as a result of high voltage gain of the convertor ensures that 



Design and Simulation Grid-Connected Photovoltaic Power System 

 (IJSRD/Vol. 3/Issue 09/2015/092) 

 

 All rights reserved by www.ijsrd.com 381 

the PV array voltage is below50Vand edges the non-public 

safety notwithstanding in dynamical application. 

II. PROPOSED GRID CONNECTED PV SYSTEM 

Fig.1 shows the planned grid-connected PV facility with the 

ZVT-interleaved boost device with winding coupled 

inductors and active-clamp circuits. The winding-coupled 

inductors provide the voltage-gain extension. The active 

clamp circuits notice the ZVT commutation of the most 

switches and therefore the auxiliary switches. As shown in 

Figure, S1 and S2 are the most switches; Sc1 and Sc2 are 

the active lamp switches; Do1 and Do2 are the output 

diodes.  

 
Fig. 1: Proposed grid-connected PV power system 

The coupling Method of the winding-couple 

inductors is marked by open circles and asterisks. Each 

coupled electrical device is sculptured because the 

combination of a magnetizing electrical device, a perfect 

electrical device with corresponding turn’s quantitative 

relation and a escape electrical device serial with the 

magnetizing electrical device. The planned convertor, the 

full-bridge dc–dc convertor is additionally used usually as 

the same 1st stage within the PV system. However, for the 

high increase gain applications, the massive current ripples 

of the primary side switches increase the physical 

phenomenon losses, and also the secondary-side diodes have 

to be compelled to sustain a high voltage stress. Moreover, 

as a buck kind convertor, an outsized turn’s quantitative 

relation of the electrical device is critical to get a high 

increase gain, that induces an outsized escape inductance 

and enormous commutation energy on the first switches. 

Therefore, the planning of the electrical device is 

troublesome and also the converter’s potency is I part 

converters area unit studied and developed, that area unit 

engaging for potential higher potency and better power 

density than PWM counterparts. Omitting the result of the 

escape inductance and applying the voltage second balance 

to the magnetizing electrical device. 

 

Fig. 2: Partial key wave forms of the converter As shown in 

above figure the voltages on the winding –coupled inductors 

are decided. 

The partial key waveforms of this convertor area 

unit seen, that has reached a gradual state. and also the 

following approximations area unit given: 

ΔIf ≈ ΔIr = ΔI  (1.1) 

VLk1 ≈ VLk2 = VLk   (1.2) 

The main aim of a PV system is to maximise its 

energy its energy yield. Problems like low value, 

dependability, long life time (20 years and longer), high 

(part – load) potency and sensible environmental conditions 

(availability of star radiation) square measure thence of 

importance to the PV system. Different necessary 

necessities for these PV systems square measure the 

fulfilment of standards regarding power quality, magnetic 

force compatibility, acoustic noise limitations yet as safety 

and protection necessities. The high power converters like 

the multi-level inverters square measure needed for the 

higher grid connected PV system. 

 
Fig. 3: Issues regarding grid connected PV systems 

III. MODELING OF SOLAR ARRAY 

DC – DC boost convert is that the combination of 

MOSFETs, Mutual Inductances and Diodes. The MOSFET 

device activates once a positive signal is applied at the gate 

input (g &gt; 0) whether or not the drain source voltage is 

positive or negative. If no signal is applied at the gate input 

(g=0), solely the interior diode conducts once voltage 

exceeds its forward voltage Vf. 

 
Fig. 4: Internal Diagram of the MOSFET 

With a positive or negative current flowing through 

the device, the MOSFET turns off once the gate input 

becomes zero. If this I is negative and flowing within the 

internal diode (no gate signal or g = 0), the switch turns off 

once this I becomes zero. The simulation block of structure 

electrical converter principally consists of IGBT, the 

complete bridge electrical converter. The output of the 

electrical converter is nearly curving however not a pure 

curving somewhat of non-fundamental frequency content 

remains seems within the wave kind as a result of this 

there's an opportunity of polluting the grid after we 

synchronic with the grid. so we've to filter the harmonic 

content from the output of the electrical converter with the 

assistance of a filter. during this planned system I used a 
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ordinal order filter to filtrate the harmonic content from the 

output voltage. during this project a voltage supply is taken 

into account as a grid. The AC Voltage supply block 

implements a perfect AC voltage supply. 

IV. SIMULATION 

To confirm the theoretical analysis within the previous 

sections, a 2-kW image of the planned grid-connected PV 

grid was designed. 2 ZVT-interleaved boost converters of 

one kW square measure connected in parallel via a dc bus 

through a central inverter of two kWto the grid. The lower 

power dc–dc converters square measure connected severally 

to the individual PV arrays, and also the central electrical 

converter will expand the facility rate and scale back the 

system price. 

 
Fig. 5: Output Of The Solar Unit 

 
Fig. 6: Output of the DC – DC Boost Converter 

 
Fig. 7: Output Of The cascaded System 

If suppose single block is intended for 50v grid 

voltage is five hundred we'd like to attach 500/50v = ten 

blocks in cascaded association. If suppose another client 

needed one thousand we like to attach twenty blocks in 

cascade. 1000/50. Therefore we'd like to not plan our system 

for various grid voltages. From the figure nine by choosing 

the Harmonic Order we are able to notice the entire 

Harmonic Distortion (THD). With this projected system the 

entire Harmonic Distortion (THD) has been reduced to 

three.7%. 

 
Fig. 7: FFT Analysis Tool – THD 

V. CONCLUSION 

This paper presents a grid-connected PV facility with high 

voltage gain. The planned PV system employs a high 

change of magnitude ZVT-interleaved boost convertor with 

winding-coupled inductors and active-clamp circuits 

because the 1st power-processing stage, and high voltage 

gain is obtained by the turns ratio choice of winding-coupled 

inductors. In standard system one PV cell is connected to a 

dc - dc convertor and therefore the output of the dc – dc 

convertor is connected to the electrical converter finally 

electrical converter feeds the ability into the grid. During 

this system {inverter electrical convertor} and DC - DC 

converter is rated for grid voltage, therefore the value of the 

full system is high and reliableness is low. Another 

downside is that the electrical converter output isn't a pure 

AC thus we want to use giant size filter.  

The planned system eliminates all higher than 

disadvantages. During this system DC - DC coverer and 

electrical converter are rated for lower voltage and such 

blocks are connected in cascade to fulfil the grid voltage. 

Since we tend to are victimisation low voltage parts the 

general value of the system is a smaller amount and 

reliableness is high. As by victimisation this cascaded 

electrical converter, the necessity of high rated filter is 

reduced which is able to more reduce value, quality of the 

system and THD? We will implement the full by 

victimisation DSP. In future we will build one single block 

consists of PV cell DC – DC convertor and electrical 

converter rated for voltage rating V. if suppose if the grid 

voltage is five we want to cascaded 5 such a blocks. 
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