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Abstract 

 

In locations where the network is currently unavailable, solar photovoltaic (SPV) systems that are 

primarily based on autonomous systems have emerged as a possible solution to the problem of 

electrification. The following are the primary difficulties in designing such systems: Getting the most 

power possible out of a PV system with quickly changing irradiance; getting high voltage gain from a 

DC-DC converter; and creating an effective power-management strategy between SPV and an energy 

storage system (ESS). Existing schemes for autonomous systems require a minimum of three 

conversion steps to satisfy various objectives, which significantly reduces the system's efficiency and 

reliability. Different control strategies are used to handle the aforementioned problems. A modified 

non-iterative Incremental Conductance is used to extract the most power. 

PROPOSED CONTROL STRATEGIES 

Modified Incremental Conductance MPPT under fast varying irradiance 

 

Simulation results for conventional INC MPPT method under fast varying 

irradiance 

 

Simulation results for proposed modified INC MPPT method under fast varying 

irradiance[1] 
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Block diagram of proposed DC/DC converter with modified INC Algorithm. 

 

 

 

Conventional INC MPPT alogithm 

 

 

Simulation results for conventional INC MPPT [2] method under fast varying irradiance 
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VOLTAGE GAIN VS DUTY CYCLE 

 

 

 

 

Simulation results for proposed modified INC MPPT method under fast  

 

 

 

varying irradiance 

High Efficient variable DC bus voltage Power management scheme in DC microgrid: 
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Modes of operation in power management strategy in a hybrid  

microgrid  

TRANSITION BETWEEN MODE I AND MODE II: (A) PV POWER, (B) SC POWER, (C) LOAD POWER, (D) 

SC VOLTAGE, (E) SC CURRENT, (F) DC BUS VOLTAGE 

CONCLUSION 

Different control mechanisms are examined for a DC microgrid with an energy storage system. In 

order to track the maximum power under rapidly variable solar irradiation, a new MPPT approach is 

first developed. Given that the suggested MPPT is not 

  

Figure 16 illustrates the change from Mode I to Mode II. PV power, SC power, load power, SC 

voltage, SC current, and DC bus voltage are only a few examples. 

  

a method that iteratively tracks the MPP whenever there is a change in load or irradiance. The 

findings demonstrate that the suggested system's operation lowers steady state oscillations, which 

enhances the dynamic 
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