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Abstract: Nowadays, a power decoupling method used for a dc to single-phase ac converter that uses a flying capacitor dc/dc 

converter (fcc) & also the voltage source inverter. In practice a small flying capacitor is used for both a boost operation and a 

double-line-frequency power ripple reduction a sizeable electrolytic capacitor is replaced by dc-link capacitor components design 

of, e.g., the boost inductor & the flying capacitor are for controlling experiments are being done using a 1.5 kW prototype to come 

to know about validity of the proposed control from above tests shown that 74.5 dc link voltage ripple is reduced & also total 

harmonic distortion at load of 1.1kw max system efficient 95.4% is resulted from Pareto  format optimization the high power 

density the power densities of 3 power decoupling topologies boost topology, a buck topology and the proposed topology are 

compared the proposed topology achieve the (5.3kw/dm) power density. 

 

Index Terms—Active power decoupling, flying capacitor dc/dc converter (FCC), photovoltaic (PV) system, power density 

design. 

  

I.  INTRODUCTION 

The research on photovoltaic (PV) is increased as a sustainable power solution photovoltaic serving 228GW in2015 to connect 

the photovoltaic (PV) source to single phase ac grid power converter systems (pass) are used these PCSs should have high 

efficiency, maintenance free, small size. To achieve above parameters 2-stage conversion using a dc/dc converter & a voltage 

source (VSI) is generally applied for high efficiency & high power density flying –capacitor dc/dc converter used in 2-stage 

power conversion by using a low on-resistance switching power device owing to the use of low voltage rating those advantage are 

obtained by this technique harmonics of inductor voltage can decreased for that  reason inductor volume can also decreased the 

switched capacitor converter (SCC) is a commonly used configuration in FCC converter topology without large inductor the 

boost-up operation can be achieved by SCC. A small inductor is used on dc side to avoid inrush current due to the flying capacitor 

a small inductor flying capacitor is used on dc side also serve for a high boost ratio. 

Due to the single-phase ac grid double line frequency power ripple occurs in the dc side due to this ripples in a performance 

maximum power point tracking (MPPT) would decrease. To decrease power ripple a bulky electrolytic capacitor is used, i.e., a 

passive power decoupling method. According to the Arrhenius law electrolytic capacitor limits the life-time of the power 

converter. 

Active power decoupling methods used to solve this problem small passive energy buffer & switching devices used in active 

power decoupling power ripples are compensated by active power decoupling rather than an electrolytic capacitor, it uses film 

capacitor or ceramic capacitor.  

 

Fig. 1. DC to single-phase ac grid-connected converter with typical boost converter. 

 

http://www.jetir.org/


© 2018 JETIR  December 2018, Volume 5, Issue 12                               www.jetir.org  (ISSN-2349-5162) 
 

JETIR1812624 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 157 

 

The active power decoupling technique classified into two types that whether connected in parallel or series of power 

decoupling technique & additional power decoupling circuit is connected to the dc link or ac side. Power decoupling capacitance 

can be reduced by using power decoupling technique the active power decoupling method by using series or parallel connection 

due to the loss from the auxiliary components the efficiency of converter reduced. A key technology in dynamic power 

decoupling capability is that no ancillary components are used in improving efficiency & high power density. 

This paper deals with active power decoupling method based on the FCC, not any that this paper also deals with typical dc/dc 

converter made without any auxiliary components that has advantage about small size cost & losses. This paper mainly focused 

on a multilevel dc/dc converter that has capacitive storage high boost ratio can be achieved by the FCC which has a small flying 

capacitor that capacitor also contribute boost operation and double-line frequency. Power ripple compensation for that reason 

capacitor of dc link value can be decreased this converter can be used for multi-level converter also by comparing to the typical 

boost converter the conduction losses, and the inductor size are minimized however the active power decoupling control reduces 

the PV input current control performance because the voltage fluctuation of the flying capacitor disturbs the input current control 

that disturbances are reduced by the proposed input current control. 

This paper is prepared as follows in section ii it explains the configuration of the proposed converter. In part III, it gives 

describes of active power decoupling in section IV it explains the component design of the proposed converter & operation is then 

demonstrated experimentally. In this section converter loss analysis is done & high-efficiency design is discussed. In section V, 

the condition for the high power density is an evaluation with the panto front optimization when the switching frequency is 

changed. 

 

II. CIRCUIT CONFIGURATION 

A two-stage DC to single – phase ac grid connected converted with a typical boost converter. Fig 1 shows a typical boost 

converter of dc to 1-o ac grid-connected converter. The boost converter increases the PV input voltage above the peak value of 

the grid voltage by the VSI the generated power is fed to the 1-0 grid. Because of double-line-frequency power ripple of the 1-0 

network a bulky electrolytic capacitor Cdc for the boost operation of the PV input voltage Vin a large dc inductor Ldc is used. 

The life-time is limited by the electrolytic capacitor. 

 

 
Fig.2: Block diagram of proposed system 
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Fig. 2. Active power decoupling approaches. (a) Parallel-connected topology. (b) Conventional power decoupling circuit in 

parallel connection. (c) Series-connected topology. (d) Proposed approach. 

 

Single-phase DC–AC power electronic converters suffer from pulsating power at double the line frequency. The commonest 

practice to handle the issue is to provide a huge electrolytic capacitor for smoothening out the ripple. However, the electrolytic 

capacitors having short end of lifetime limit the overall lifetime of the converter. Another way of handling the ripple power is by 

active power decoupling (APD) using the storage devices and a set of semiconductor switches. Here, a novel topology has been 

proposed in implementing APD. The topology claims the benefit of (1) reduced stress on converter switches and (2) using smaller 

capacitance value, thus alleviating the use of electrolytic capacitor and in turn improving the lifetime of the converter. The circuit 

consists of a third leg, a storage capacitor and a storage inductor. 

It presents the benchmark study of ac and dc active power decoupling circuits for second order harmonic mitigation in kW 

scale single-phase inverters. First of all, a brief comparison of recently reported active power decoupling circuits is given, and the 

best solution that can achieve high efficiency and high power density is identified and comprehensively studied, and the 

commercially available film capacitors, the circuit topologies, and the control strategies adopted for active power decoupling are 

all taken into account. Then, an adaptive decoupling voltage control method is proposed to further improve the performance of dc 

decoupling in terms of efficiency and reliability. 

III.  PROPOSED PV-STORAGE SYSTEM ARCHITECTURE 

3.1 DESIGN OF PROPOSED SYSTEM 

 

Fig. 3. DC to single-phase ac grid-connected converter with FCC. 

 

The proposed active power decoupling approach does not require additional component. Fig 3 shows active power 

decoupling of dc to 1-0 or grid connected converted with the FCC for the boost operation of the PV input voltage Vin & the 

power decoupling capability a small flying capacitor CFC is used in proposed method the FCC has many advantages over the 

typical boost converter. 

 

Fig. 4. Principle of the active power decoupling. Buffer power Pbuf fc is charge and discharge by the flying capacitor Cfc. The 

Pbuf fc is given by the mismatch in instantaneous power between input power Pin and output power Pout . 
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First low on-resistance present in the low voltage rating device is used because the drain-source voltage of each MOSFET can 

be decreased due to the improve in the number of levels that is the characteristic of the multilevel topology. For that reason 

conduction losses are reduced the boost inductor Lfc size is small as compared to that of the typical boost more covert since the 

inductor voltage is clamped to the flying capacitor voltage and the conflict value between the dc link voltage & the floating 

capacitor voltage the boost operation is accomplished by only the boost inductor in the typical boost converter but in the FCC 

converters the boost inductor & the flying capacitor is used for boost operation as compared to standard boost converter the FCC 

converter the inductor current ripple becomes low therefore compared to typical boost converter FCC has small inductance. 

The flying capacitor voltage is maintained content in the conventional control for the FCC at the half of the dc link voltage. In this 

proposed paper the floating capacitor voltage is fluctuated to realize active power decoupling the DC-link capacitance can be 

minimized & the big size electrolytic capacitor is not required when dynamic power decoupling is achieved by the FCC. The 

proposed converter has no additional components & has a simple configuration. 

In active power decoupling methods, the decrease in the converter efficiency is an important technical issue. As compared to 

conventional active power decoupling topologies the active power decoupling has the potential to achieve low-efficiency 

degradation or other hand in the paper grid connection uses 2-level VSI. A multilevel inverter topology can also be used to reduce 

the use of the grid-connected inductor & for high efficiency here in this paper FCC is mainly focused. 

 

IV. RESULTS AND DISCUSSION 

 

Fig.5 proposed circuit simulation diagram 

 

 

Fig.6 flying capacitor converter 
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Fig.7 solar PV equivalent 

 

Fig: 8. Solar PV MPPT control 

 

Fig: 9. Solar PV Vpv and Ipv 

 

Fig.10 output voltage and current 

V.  CONCLUSION 

In this paper, an active power decoupling method With an FCC was proposed. The proposed converter does not require 

additional components for the dynamic power decoupling, and the boost inductor value could be reduced, as compared To the 

typical boost converter. Also, the active power decoupling control that uses a small flying capacitor was proposed along with the 

clarification of the component design. A high power density, a high-efficiency design was demonstrated By the Pareto 

optimization. In this paper, three topologies, a boost-type active power decoupling topology, a buck-type active power decoupling 

topology, and the proposed active power decoupling was compared in term of the power density. As a result, the proposed 

converter was shown to achieve the highest power density of 5.3 kW/dm3. Finally, the experimental results confirmed that the dc-

link voltage fluctuation was reduced by 74.5% by the proposed Active power decoupling method. Moreover, in the boot up 

inductor design, the inductor current ripple approximately agreed with the design value with an error of 4.7%. Thus, the 

experimental results confirmed the validity of the inductor design. The maximum efficiency achieved in the experiment was 

95.4%. To improve the efficiency, the converter loss was evaluated. As a result, it was confirmed that the switching loss should 

be reduced. Moreover, the inverter output current THD was less than 5%, and the output power factor was approximately unity at 

the rated output power. Based on these results, the fundamental operation was confirmed.  
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