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Lab prototype of DC Microgrid 

Experimental Waveforms of solar pv inverter directly feeding to grid. Inverter                 
  PWM (50V/div), grid voltage (50V/div) and inductor current (5A/div) 

Accelerated life tests using puncturing and elevated temperature techniques are carried out.  This has the potential 
to reduce the testing time.  The correlation between degradation during the accelerated life test and actual 
degradation of the capacitor operating under normal conditions is identified.  This would be useful during design of 
the power electronic converters based on AECs.  

A technique for condition monitoring of dc-link capacitor is proposed for the solar PV H5 inverter. Proposed technique 
estimates capacitance by utilizing the sampled values of solar PV voltage and current during zero states of the inverter. 
Key advantage is that the existing voltage and current sensors and digital processor/controller are used for estimation 
of capacitance. Further, the proposed technique is also applicable to other full bridge based, single phase inverters. To 
validate the efficacy of proposed technique, detailed simulation studies are performed using MATLAB-Simulink. 
Further, error analysis in the estimation of capacitance values using proposed technique under different levels of solar 
radiation over the day is carried out. Practical aspects of the proposed technique are also identified. 
 
To interconnect low voltage battery with dc system, a dc- dc boost converter is required. To minimize the switching 
frequency oscillations in solar PV voltage, Aluminum Electrolytic Capacitors (AECs) are connected between solar PV 
and the converter. Operational life of AECs depend on electrical and environmental parameters.  Equivalent Series 
Resistance (ESR) of AEC increases with life, thereby increasing the voltage ripple across battery. A technique is 
proposed for health monitoring of AEC. The proposed technique is applicable for both Continuous Conduction Mode 
(CCM) and Discontinuous Conduction Mode (DCM) of operation of the converter. Effect of temperature on ESR is 
incorporated for accurate determination of the health of capacitor. Key advantage is that no additional current or 
voltage sensor is required to implement this technique, thereby offering a low cost solution. Further, the proposed 
technique does not require significant processing capabilities and is implemented in the same digital controller used 
for converter. Detailed simulation studies are carried out. A laboratory prototype of dc-dc boost converter is 
developed for experimentation. Results are in agreement to that obtained from simulation studies. 

Objectives –  

Considering dc nature of both battery and micro-grid, 
suitable dc-dc converters are required as interface. High 
efficiency of conversion is required, which could be realized 
by suitable circuit design. However, due to incorporating 
these techniques, converter becomes complex and 
reliability may degrade.   

 

Further due to high ambient temperature in most part of 
India, life of operation of these converters may reduce. 
Therefore, reliability and life time analysis of these 
converters is important. Key objective of this project would 
be to identify high reliability dc-dc converters for battery 
interface. This would require lifetime analysis of the 
existing battery interface circuits and suggesting suitable 
modifications to improve the reliability. 

 
Battery is an integral part of dc micro-grid. Battery requires 
significant maintenance and regular replacement. This 
increases the overall cost of the system. Therefore, 
improving the operational life of battery is another 
objective of this work. Suitable control techniques to 
improve the battery life would be studies. 


