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Abstract— This paper describe the work done on the new 

technology of AC-DC Microgrid. The AC-DC Microgrid 
consists of solar cells, wind turbine, battery as an energy 

storage system, AC grid and AC-DC load. The islanded AC-

DC Microgrids are interconnected through bi-directional 

DC-DC/AC converter. In this technology operation of a DC 

Microgrid which can operated at Grid connected system. 

The major technical contribution of this paper is to study 

AC commercial grid and DC Microgrid. Recently, there are 

many problems regarding increasing energy demand and 

decreasing fossil energies, the renewable energies have to be 

integrated with the utility grid. The modeling and simulation 

of AC-DC Microgrid along with hybrid converter are done 

using MATLAB SIMULINK. 
Keywords: Renewable Energy sources, DC Microgrid, 

Energy storage, AC/DC Loads 

I. INTRODUCTION  

These days, fossil fuel is recognized as a main reason of air 

pollution, especially in carbon emission. Energy source is 

changed from fossil fuel to eco-friendly source by means of 

renewable energy. Energy storage is used to improve the 
instability and unpredictability due to renewable source. 

Renewable resources is photovoltaic system, solar cell, wind 

turbine, battery and almost all that sort of things also can be 

operated in DC power. Therefore DC distribution system or 

DC microgrid is being developed.  

Microgrids are local small scale electrical systems 

that can operate independently and separated from the main 

electrical grid. The microgrid concept improved reliability, 

reduction in carbon emissions, effective integration of 

renewable sources, and lower cost of electricity amongst 

others. It is scaled version of the centralized power system. 

It can generate, distribute and control power in small 
community. Microgrid are low medium voltage grids 

located or nearer the consumption site. Microgrid connects 

houses and other building to central power. Microgrid refers 

to distributed energy resources and loads that can be 

operated in a controlled or co-ordinate ways, they can be 

connected to the main power grid or to the completely of 

grid. These grid are design to provide uninterrupted power 

and to balance load demand for a customer which changing 

power needs. 

1) It Consist of four parts: 

2) Distribution system 
3) Distributed generation sources (DG) 

4) Energy storage (ES) 

5) Controllers and loads 

The objectives of this paper are to proposed DC 

microgrid to controls onsite generation and power demand 

to meet the objectives of providing power and injecting 

power into the utility grid if required. The microgrid 

controller becomes essential for balancing power and load 

management. This paper organized as follows. Section II 

illustrates literature surveys and section III outline the Block 

diagram. Then the main components are illustrates in section 
IV. Concluding remarks are given in section V.   

II. LITERATURE SURVEY 

A. Control and Operation of a DC Microgrid with Variable 

Generation and Energy Storage (October 2011) Lie Xu, 
Senior Member, IEEE, and Dong Chen 

Renewable power generation and the prospect of large-scale 
energy storage are fundamentally changing the traditional 

power grid. Arising challenges occur in terms of energy 

management, reliability, system control, etc. Microgrid, as 

an active subsystem of modern power grid, has revealed its 

promising potential in dealing with intermittent clean power 

generation and emerging energy storage, partially brought 

by electrical vehicle batteries. In this chapter, the concept of 

microgrid is introduced. The main focus is placed on the 

basic issues of control, operation, stability, and protection of 

DC microgrids. [1]  

B. Power Control and Management strategy in Hybrid 
AC/DC Microgrid (2017) Ms. S.Prakesh, Ms. S.Sherine  

In this paper they are trying to make the increasing 

deployment of distributed generation systems in power 

systems hybrid AC/DC micro grid. Many micro grids are 

used for interlinking AC/DC converter with proper power 

management and control strategy. During the islanding 
operation of the hybrid AC/DC micro grid, the IC is 

intended to take the role of supplier to one micro grid and at 

the same time acts as a load to other micro grid and the 

power management system should be able to share the 

power demand between the existing ac and dc sources in 

both micro grids. This paper considers the power flow 

control management issues among the multiple sources 

dispersed throughout both ac and dc micro grids. The new 

method is proposed which is the decentralized power 

sharing method in order to eliminate the need for any 

communication between distribution generation and micro 
grids. This hybrid micro grid allows different AC or DC 

loads and sources should be flexibly located in order to 

decrease the required power conversions stages and hence 

the system cost and efficiency. The decentralized control 

operation and droop control method is used for better 

control strategy. The performance of the proposed power 

control strategy is validated for small signal stability 

analysis and different operating conditions, using simulation 

studies in MATLAB software. [2] 

C. A new proposal for the design of Hybrid AC/DC 

microgrids toward high power quality Pouria 
GOHARSHENASAN KHORASANI, Mahmood Joorabian 

Considering the advantages of DC microgrids, the extension 

of the conventional AC distribution grid can be 

implemented using a DC microgrid. This justifies the 



Review of AC-DC Microgrid 

 (IJSRD/Vol. 7/Issue 12/2020/159) 

 

 All rights reserved by www.ijsrd.com 600 

realization of a hybrid AC/DC microgrid. In the present 

study, a new global solution is presented to improve the 

power quality and to fully compensate the reactive power of 
an AC microgrid using DC bus capacity while introducing a 

new design for a hybrid AC/DC microgrid. Through the 

proposed design of the new hybrid AC/DC microgrid, as a 

new feature, the operation of the network in islanded mode 

can be achieved in accordance with power quality standards 

even in the worst load quality conditions. It should be noted 

that in common hybrid microgrids in islanded mode, the 

delivered voltage quality is proportional to the quality of the 

consumer’s load current. Another possibility of the proposed 

design is the instantaneous VAR compensation of nonlinear 

and induction loads of consumers to keep the power factor 

of the distribution transformer close to unit value.  
Simulation results indicate that there are acceptable 

levels of compensation for different types of power quality 

problems. Total harmonic distortions and total demand 

distortions are below 3% in both the grid-connected and 

isolated modes of the hybrid AC/DC microgrid. [3] 

III. BLOCK DIAGRAM 

The Fig.-1 shows the block diagram of the “AC-DC 
Microgird”. As shown in block diagram there are many 

components are connected with each other.  

The solar panel is charged through the sun 

radiations and it generates the power. The power is stored in 

the battery.  

This power is given to the hybrid converter which 

gives both AC as well as DC power from DC input. 

 
Fig. 1: Block Diagram of AC-DC Microgrid 

IV. MAIN COMPONENT 

A. Solar Panel  

The solar panel is charged through the sun radiations and it 

generates the power. There are mainly three type of solar 

panels are available in market like, monocrystalline, 

polycrystalline and thin film. Monocrystalline panel is more 

efficient than other so here this type of solar panel used. 
Monocrystalline panels are generally constructed from high 

quality silicon cell.  

B. Charge controller  

Charge controller manages the power going into the battery 

from the solar panels. Charge controller is used to limit the 

rate at which electric current is added to or drawn from 

electric batteries. Due to the weather condition, the 

generation if fluctuate so to supply constant voltage to 

battery the charge controller is used. It is also used to 

prevent overcharging and may protect against overvoltage 

which can reduce battery performance or lifespan. It may 
also monitor battery temperature to prevent overheating. 

Some charge controller system also display data, transmit 

data to remote display. 

C. Battery  

Battery storage in  power stations use for low leveling 

storing electrical energy at time of low demand for use 
during peak periods. It is charged from renewable energy 

sources like solar panel. Deep cycle batteries are design for 

the purpose of discharging to a lower capacity between 

50%-80% than conventional battery. Deep cycle of our 

battery is C10. 

Lithium-ion solar batteries are the ideal match for 

solar energy storage needs. We have a solar energy system 

with energy storage. Typical lead acid batteries used for 

solar energy storage have many problems including; they 

are almost never adequate to handle generated energy 

storage needs, do not efficiently and effectively store 
generated power, do not last long, are they are very heavy 

and made of a toxic material. 

D. Hybrid Converter 

The foregoing system has various types of loads i.e. DC and 

AC loads, which are capable of being interfaced with 

different conventional and non-conventional energy sources. 
This interfacing is achieved by means of different electronic 

converters. With this in mind, to drive DC and AC loads 

concurrently from a single DC input in a single step, a new 

technology of boost derived hybrid converter can be 

implemented. Boost derived hybrid converter provides 

simultaneous DC and AC to loads from a “single switch 

controlled boost converter”. It requires lesser number of 

switches to provide AC and DC outputs with an increased 

reliability. 

V. CONCLUSION 

Microgrid can improve PV penetration efficiency, such as 

avoiding undesired power injection and mitigating 

fluctuations in grid power .This paper proposed a control 

strategy design for DC microgrid with smart grid 

interaction. This is also done for AC sources, DC and AC 

loads as well. Therefore the hybrid microgrid is analyzed in 

simplified from the perspective of IC. A decentrtralized 

control strategy based on three stage modified droop method 

for interfacing AC and DC microgrids. The different types 
of modeling are AC modeling, DC modeling and IC 

modeling. Using the proposed droop method, the IC is able 

to perform power sharing between the two microgrids in the 

transition from grid-connected to islanding mode as well as 

during the islanding operation. The simulations are verified 

using the MATLAB software.   
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