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Abstract: In This Proposed Technique In Which Reduction In Ripple Current Can Be Achieved Without
Auxiliary Switches. Here We Considered Current Ripple Which Has Twice Frequency Component Is Generated
In The Dc Portion When Suitable PWM Inverter Is Used For Grid Purpose Since Ripple Current Shortens Life
Span Of Electrolytic Capacitors, Batteries And Fuel Calls. The Circuit Realizes Dc Active Filter Without
Auxiliary Switches Due To Buffer Capacitor Is Connected To Center Tap Of Isolation Transformer. We
Observed That Results Are Verified With Matlab /Simulink.

. INTRODUCTION

Typical Systems Include Fuel Cell Systems, Battery Powered Systems And Even Some Photovoltaic
Systems. Numerous Applications Incorporates Systems Like Emergency Power Back-Up (UPS), De-Centralized
Combined Heat And Power Systems ,Traction Applications Such As Designed Hybrid Electrical Vehicle
Systems , Trucks And Special Made Applications Such As Low Emission Power Generation For Truck And
Also Ship Containers And Remote Power Generation For Light Towers, Camper Vans, Boats, Buoys Etc..
Common To All Of These Applications Is That Cost Of Initial Investment Is High Due To High Cost Of Fuel
Cells, Batteries Or Solar Cells. Low Conversion Efficiency In The Power Electronic Converter Will
Significantly Increase The Required Investment Since More/Larger Cells Will Be Needed.

In Order To Reduce The Current Ripple In The Fuel Cell, Some Approaches Use High-Speed Current
Control. This Method Incorporates A Current-Loop Control Within The Existing Dc-Dc Converter Voltage
Loop. However, A Large Capacitor Or Reactor Is Required As An Energy Buffer. Other Approaches Have Been
Proposed That Do Not Require The Use Of Large-Sized Electrolytic Capacitors, The Dc Active Filter Consists
Of A Small Capacitor As An Energy Buffer, A Reactor To Reduce The Switching Ripple, And A Dc Chopper.
The Dc Chopper Injects The Ripple Current To Avoid A Power Ripple. The Capacitance Can Be Lower,
Because The Terminal Voltage Of The Capacitor Can Be Varied Over A Wide Range. However, The Number
Of The Switching Devices Is Increased, Requiring A High-Cost Dc Chopper And Resulting In A Large Volume
Device.

A Large Number Of Alternative Converter Topologies And Implementations Have Been Proposed,
Typically Achieving High Conversion Efficiency At The Medium To High Input Voltage Range And At
Medium Power Levels. Best Designs Achieve Peak Efficiencies Up To 96% .At Maximum Output Power And
Minimum Input Voltage, However, Efficiency Typically Drops Significantly To 90 % Or Below. In Fuel Cell
Applications (And Many Others), Peak Power Is Reached At Minimum Input Voltage, And Available System
Peak Power Is Directly Affected By The Decreased Efficiency Of The Power Converter. Thus, Power Source
Needs To Be Oversized In Order To Compensate For The Reduced Efficiency Of The Power Converter.
Furthermore, Thermal Design Of The Power Converter Itself Needs To Be Dimensioned For This High Peak
Power Dissipation Further Increasing Size And Cost .

1. PROPOSED SYSTEM CONFIGURATION
Fig. 1 Shows A Conventional Circuit Which Consists Of A First Stage Inverter For The Medium Frequency
Link, A Transformer, A Diode Rectifier, And A Grid Interconnection Inverter. When The Interconnection
Current And Simultaneously Power Grid Voltage Seem To Be Sinusoidal Waveforms, Then The Instantaneous
Power P Of The Grid Interconnection Is Obtained By The Equation (1) At Unity Power Factor.
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Where | And V Are Treated As Rms Values Of Interconnection Current And Grid Voltage The
Proposed Circuit. In Order To Suppress The Ripple Current Of The Fuel Cell, All The Current Ripples Are
Provided By The Energy Buffer Capacitor. Therefore, The Capacitor Current Command |+ Com Is Obtained
By Calculating The Power Ripple.

The Capacitor Current Icom In The Active Buffer Is Controlled By A Proportional-Integral (PI)
Regulator To Agree With The Capacitor Current Command, And The Dc Active Filter Voltage Command V=
Com Is Output By The Pl Regulator. In Order To Obtain The Maximum Terminal VVoltage Of The Transformer,
The Differential-Mode Voltage Command V* Dif Is Set To The Maximum Value. It Should Be Noted That The
Maximum Value Of The Voltage Command Is “1” When The Peak Value Of The Triangle Carrier Is “1.” The
Feature Of The Proposed Circuit Control Is That The Dc Active Filter Voltage Command V* Com Is Added To
The Differential Voltage Command Vx Dif As The Common-Mode Voltage. The Output Voltage Commands
V *

1 And V= 2 For Each Leg In The First-Stage Inverter Power Electronic Converter.
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Fig. 1. Conventional Circuit.
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Fig. 2 Depicts The Another Conventional Circuit That Employs Dc Active Filter, Along With Dc Chopper And
Buffer Capacitor Cf Where It Role Is To Absorb The Ripple Power. But Demerit Of This Model Is Increasing
Switching Elements.
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Fig. 2. Conventional Circuit With Dc Active Filter.

Now Energy Buffer Capacitor Role Is To Connect To Center Tap Of Medium Frequency Transformer.

1.
Dc Active Filter.

A. Switching Pattern Generation M

CONTROL STRATEGY
The First-Stage Inverter In Our Proposed Model Has Roles To Perform One Is Dc/Dc Converter And Other As

ethod

Fig. 4. Depicts The 2 Switching Modes Of The First Stage Inverter In Our Proposed Circuit. As Discussed The
Differential Mode, The Terminal Voltage Of The Transformer Is Directly Controlled, As Shown In Fig 4(A)
And (B) Similarly The Common Mode, The Center Tap Voltage Is Controlled, As Shown In Fig. 4(C) And (D).
Like Wise If We The Differential Mode Is Selected, The Power Immediately Transfers To The Secondary Side
.Now The Capacitor Voltage Is Definitely Greater Than Half Of The DC Voltage, And The Buffer Capacitor
Gets Charged.When The Capacitor Voltage Is Less Than Half Of The Dc Voltage, The Buffer Capacitor Gets
Discharged And Inverter Outputs Gets Zero Voltage Vectors (00 And 11 Are Two) In Common-Mode
Operation. Likewise Zero Voltage Vectors Are Selected, The Lineto-Line Voltage Of The Transformer Is Zero.
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, Fig. 3 Shows Our Proposed Circuit, That Combines The First Stage Inverter And Dc Active Filter Function
Fig. 4 Switching Pattern Generation
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Fig. 5a Control Block Diagram Of The Proposed Circuit.

ON
(afe e

Commonmode  Diffrential modg

AN

sl ON
4 (ff

Transfomer
folage

Trasfomer | | |
e I e T

Common
mode
ol

Differental
mode

(K |

0_ .

Page | 77



A Modern Technique For Depreciation Of Ripple Current Using Power Electronic Devices In Renewable

Fig. 5b Current And Voltage Waveforms For Differential-Mode And Common Mode Operations

B. B’ésign Of The Buffer Capacitor For Dc Active Filter Operation
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V. SIMULATION RESULTS

Fig.. Operation Waveforms Of The Proposed Circuit

Page | 78




A Modern Technique For Depreciation Of Ripple Current Using Power Electronic Devices In Renewable

Fig.Operation Waveforms Of The Conventional Circuit With A Large Electrolytic Capacitor Cdc2=2200pf.

V. CONCLUSION
A Novel Single-Phase Isolated Converter Had Designed With Careful Nature For Interconnection Grid Purpose
Applications. We Observed That Ripple Current In A Dc Power Supply, Such As A Fuel Cell, Battery, Or
Photovoltaic Cell, Can Be Reduced By The Appropriate Operation Of A Dc Active Filter.
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