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Abstract: Due to substantial generation and demand fluctuations in wind and solar standalone green micro grids 
electrical vehicle charging station, energy management strategies are becoming essential for the power sharing and 
voltage regulation purposes. The classical energy management strategies employ the maximum power point tracking 
(MPPT) algorithms and rely on batteries in case of possible excess or deficit of energy. However, to realize -constant 
voltage (IU) charging regime and life span of batteries, energy management strategies require is more flexible with 
the power curtailment feature. In this paper, a coordinated and multi variable energy management strategy is 
proposed that employs a wind and solar turbine and converters of a wind and solar standalone DC micro grids 
electrical vehicle charging station as controllable generators by adjusting the pitch angle and the switching duty 
cycles. The proposed strategy is developed as an online nonlinear model predictive control (NMPC) algorithm. 
Applying to a sample wind and solar standalone DC micro grids electrical vehicle charging station, the developed 
controller realizes the IU regime for charging the battery bank. The variable load demands are also shared 
accurately between generators in proportion to their ratings. Moreover, the DC bus voltage is regulated with in a pre 
defined range, as a design parameter 
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1.INTRODUCTION 

This thesis deals with developing energy management strategies (EMSs) that dynamically optimize the 
operation of stand-alone DC micro grids electrical vehicle charging stations electrical vehicle charging station, 
consisting of wind and solar, converters (DFIG), and battery branches, to coordinately manage energy flows and 
regulate dc bus voltage level of micro grids electrical vehicle charging station. The proposed strategies are novel 
constrained and multivariable maximum power point trackers (MPPTS) that employ renewable energy systems 
as flexible generators which means that their generated powers are optimally curtailed, if required, in proportion 
to their ratings. The presented EMSs are developed using non-linear model predictive control (NMPC) 
technique and dynamically extract the optimal control signals with respect to the battery bank and wind and 
solar turbine operations. In The remainder of this chapter reviews the notion of sustainable micro grids electrical 
vehicle charging station and briefly describes three wind and solar, wind and solar, and battery branches. A 
discussion on energy management strategies is then provided which is followed by a overview of the NMPC 
technique to implement multivariable and non- linear optimal controllers for the constrained problems. 
However, with increasing installations of DFIG systems into the grid, the following issues appear if the inverters 
keep operation at MPPT mode even within the Rated power range: 
 

II. EXISTING SYSTEM 

     The stability of a DC micro grids electrical vehicle charging station is measured in terms of the stability of its 
dc bus voltage level which is one of the main control objectives. The grid voltage source converters (G-VSCs) 
are the primary slack terminals to regulate the voltage level of grid-connected micro grids electrical vehicle 
charging station. Battery banks, on the other hand, are effective slack terminals for wind and solar standalone 
micro grids electrical vehicle charging station their energy absorbing capacities are limited regarding a number 
of operational constraints. The single-phase two-stage configuration is preferable for residential PV 
applications. The control structure of a two-stage single-phase PV system with the proposed control concept is 
which indicates that the hybrid control strategy is implemented in the control of the boost stage depending on 
the instantaneous available power of the PV panels, the actual output power of the PV panels can be expressed 
as where Po(t) is the output power of the PV panels (i.e., input power of the power conversion stage), PPV(t) is 
the available maximum power of the PV panels, and Limit is selected by taking into account the tradeoffs 
among the thermal performance (lifetime) of power devices, the PV inverter utilization factor, and the annual 
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energy yield. As the available PV power is weather-dependent, the operation modes will alter accordingly with 
the wind and solar irradiance and ambient temperature.  

     Exemplifies different operation regions for a single-phase System during a day with the proposed control 
strategy the operation principle of the proposed hybrid MPPT-CPG control can be described as follows. When 
PPT (t) ≥ P limit, the system enters into CPG operation mode and the MPPT control is deactivated. The PV 
output power is regulated by a proportional controller (KCPG).The CPG control can be achieved by diverting 
the operating point from the maximum power point, if the available power of the PV panel exceeds the power 
limit when the wind and solar irradiance is increased from0.8 kW/m2 to 1 kW/m2, the operating point of the PV 
panels either moves to “L” or “H” rather than “M”. Accordingly, the Operating point of the PV inverter is 
changed. There are three Alternatives of the control variables for CPG control: VPV, IPV, and or PPV. The first 
two control options can be achieved on a basis of the existing power point tracking algorithms, e.g., Perturb and 
Observe (P&O) and incremental conductance methods. 

III. PROPOSED SYSTEM 

      Construction of wind and solar farms are increasing every day. But in the Mean time, the transmission 
networks are getting overloaded and their efficiency is being reduced. For carrying out renewable energy 
transmission on a transmission grid, it is essential to study environmental conditions and load variations. 
Because it is a fact that load and environmental conditions are changing all the time. Therefore, it is very 
complicated to keep the constant stability for renewable energy transmission. The main reasons of instability 
issues due to renewable energy transmission are environmental conditions, synchronization and overloading. 
The efficiency of the network is also reduced as a result of overloading and related types of variations. There is 
the need for a separate type of network which should be able to transmit the power appropriately by 
accommodating constraints associated with these renewable resources. The power network should be able to 
deal with instability problems (due to changing climate conditions and load changes within the network) by 
maintaining stability at every point in the network. Instability can create massive damage to the network, 
equipment’s and eventually the economy. 

       Smart micro grid design is still unattainable for renewable energy transmission. Therefore, it is necessary to 
carry out research on the smart micro grid to solve the problems of power flow. The micro grid is beneficial to 
the power industry because generated energy is being transmitted in this grid; instead of the distribution grid. 
The author is contributing and proposing a new model for transmitting renewable energy. The research is 
contributed to improve renewable energy efficiency and reducing the power flow issues at the National grid. It 
connected electric cars directly to the micro grid where electric cars are capable of receiving and sending power. 
The research is also useful for transmitting renewable energy in rural areas and on the Islands. Power flow 
control and stability have to be achieved automatically by means of closed loop control principles.). The smart 
grid uses the control, protection, computer technology and communications to transmit the energy with high 
reliability. The smart grid incorporates the renewable energy generations and storage options and enabling new 
services such as vehicle - grid energy flow. It is categorized to increase reliability of power applications such as 
voltage regulations, power efficiency etc. The energy storage system is one of major component of the smart 
grid. Transmitting renewable energy effectively into grid requires energy storage system that stores large 
amount of energy. Lithium ion and sodium sulphate type batteries are most suitable for these types of 
applications. It supports the energy demands during the peak times and charge up in the off-peak times. 

          The power conversion system with AC/DC and DC/DC components used to stabilize the voltage and to 
control the frequency of insulated gate bipolar transistor (IGBT) switches. It senses the voltage and current and 
applies the correct duty cycle to IGBT switches in order to regulate the voltage flow at the micro grid. Buck 
converters are implemented at the EV charging station to reduce the voltage. Boost converters are used to step 
up the voltage from the solar panels while buck-boost converters are used to regulate the voltage at the micro 
grid monitoring and control center. 

           The input is used to create a variability of 0.001 in the duty cycle. The switching frequencies of high 
power IGBT switches are very low and they produce voltage spikes in the voltage. To solve this problem, a 
PWM control strategy is applied to reduce the harmonics and smooth the output waveforms. The output voltage 
of the power converters is decided by the PWM switching by applying the eight ON and OFF states of the three 
phase PWM pulses. The duty cycle applied to the power converter switches is between 0 and 1. The duty cycle 
controls the speed of the IGBT switches at the converter station. It is observed that by increasing the PWM 
pulse frequency, voltage and spikes are reduced. Transients and voltage spike waveforms are analyzed and 
reduced by using power electronic filters. 
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Fig.1.Block diagram of proposed system 

The wind and solar standalone DC micro grids electrical vehicle charging station in above figure is a small-scale 
micro grid for remote applications. The wind and solar turbine operate at variable speeds and is connected to the 
electrical generator directly, that is, the direct-drive coupling. The variable speed operation is more flexible for 
the power management and       MPPT applications. Furthermore, direct-drive coupling is more efficient and 
reliable and is more popular for small- scale wind and solar turbines. In spite of high cost, permanent magnet 
synchronous generators (PMSGs) are the most dominant type of direct- drive generators in the market, chiefly 
due to higher efficiency. Permanent magnet synchronous generators (PMSG) wind and solar energy conversion 
system (WECS) using variable speed operation is being used more frequently in low power wind and solar 
turbine application. Variable speed systems have several advantages over the traditional method of operating 
wind and solar turbines, such as the reduction of mechanical stress and an increase in energy capture. To fully 
exploit the last-mentioned advantage, many efforts have been made to develop maximum power point tracking 
(MPPT) control schemes. 

     To allow the variable speed operation of the PMSG WECS a conventional three-phase bridge rectifier with a 
bulky capacitor associated with voltage source current controlled inverter (VS-CCI) is used. This simple scheme 
introduces a high intensity low frequency current harmonic content into the PMSG and consequently increases 
the total loses in it. Subsequently, decreases the power capability of the system. This paper presents a 
comparative simulation study between three different approaches applied to harmonic mitigation on PMSG 
WECS. The amount of energy captured from a WECS depends not only on the wind and solar at the site, but 
depends on the control strategy used for the WECS and also depends on the conversion efficiency. Permanent 
magnet synchronous generators wind and solar energy converters system with variable speed operation is being 
used more frequently in low power wind and solar turbine applications. Variable speed systems have several 
advantages such as the reduction of mechanical stress and an increase in energy capture. In order to achieve 
optimum wind and solar energy extraction at low power fixed pitch WECS, the wind and solar turbine generator 
operating in variable-speed. 

      The rotor speed is allowed to vary with the wind and solar speed, by maintaining the tip speed ratio to the 
value that maximizes aerodynamic efficiency. The PMSG load line should be matched very closely to the 
maximum power line of the WTG. This paper has the main focus in the first energy conversion stage the AC- 
DC converter, which is responsible by an injection of a high harmonic current content into the PMSG 

IV. RESULT AND DISCUSSION 
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Fig.2. Simulation Diagram 

 

Fig.3.Hardware kit  
       In this system, we developed a novel optimal EMS that manages the energy flows across a wind and solar 
standalone green DC micro grids electrical vehicle charging station, consisting of the wind and solar, wind and 
solar, and battery branches. A coordinated and multivariable online NMPC strategy has been developed to 
address, as the optimal EMS, three main control objectives of wind and solar standalone DC micro grids 
electrical vehicle charging stations electrical vehicle charging station. These objectives are the voltage level 
regulation, proportional power sharing, and battery management.  
 

V. CONCULSION 
            The issue of considering the discharging mode of the battery operation, which shifts the problem to the 
class of hybrid dynamical systems, is currently being investigated. In this work environmental impact is reduced 
because of using renewable resources, such as solar or winds power to power EV. It improves resilience and 
reliability. Batteries can be provided backup power in case of power outages or fluctuations. So, it helps to 
reduce the operational costs of EV charging stations. Instead of using power from grid we are using renewable 
energy of free electricity.  
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