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Abstract: Micro grids are emerging as one of the promising solutions to integrate various types of distributed renewable 
energy sources with the utility grid. Though the existing grids are AC grids, today’s electrical loads comprising of power 
electronic based equipment and distributed renewable energy generation make DC micro grids more attractive. However, 
an individual AC micro grid and DC micro grid requires multiple conversions of power at the user end for DC loads and AC 
loads respectively, resulting in less efficient system. Thus, hybrid AC/DC micro grid seems to be the best solution to avoid 
substantial energy losses in multiple conversions. However, there are several technical challenges in the implementation 
of hybrid AC/DC micro grid, which need to be addressed. This paper presents a review of hybrid AC/DC micro grid and 
discusses the important key issues and challenges to be overcome for its practical implementation. 
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Literature Survey: 

Xiong Liu et al. (2011) This paper proposes a hybrid ac/dc 
micro grid to reduce the processes of multiple dc–ac–dc or 
ac–dc–ac conversions in an individual ac or dc grid. The 
hybrid grid consists of both ac and dc networks connected 
together by multi-bidirectional converters. AC sources and 
loads are connected to the ac network whereas dc sources 
and loads are tied to the dc network. Energy storage 
systems can be connected to dc or ac links. The proposed 
hybrid grid can operate in a grid-tied or autonomous mode. 
The coordination control algorithms are proposed for 
smooth power transfer between ac and dc links and for 
stable system operation under various generation and load 
conditions. Uncertainty and intermittent characteristics of 
wind speed, solar irradiation level, ambient temperature, 
and load are also considered in system control and 
operation. A small hybrid grid has been modelled and 
simulated using the Simulink in the MATLAB. The 
simulation results show that the system can maintain 
stable operation under the proposed coordination control 
schemes when the grid is switched from one operating 
condition to another. 

Guangqian DING et al. (2014) This paper presents control 
methods for hybrid AC/DC microgrid under islanding 
operation condition. The control schemes for AC sub-
microgrid and DC sub-microgrid are investigated according 
to the power sharing requirement and operational 
reliability. In addition, the key control schemes of 
interlinking converter with DC-link capacitor or energy 
storage, which will devote to the proper power sharing 
between AC and DC sub-microgrids to maintain AC and DC 
side voltage stable, is reviewed. Combining the specific 
control methods developed for AC and DC sub-microgrids 
with interlinking converter, the whole hybrid AC/DC 
microgrid can manage the power flow transferred between 
sub-microgrids for improving on the operational quality 
and efficiency. 

Dwi Riana Aryani et al. (2015) Interest in DC microgrids is 
rapidly increasing along with the improvement of DC 
power technology because of its advantages. To support 
the integration process of DC microgrids with the existing 
AC utility grids, the form of hybrid AC/DC microgrids is 
considered for higher power conversion efficiency, lower 
component cost and better power quality. In the system, AC 
and DC portions are connected through interlink 
bidirectional AC/DC converters (IC) with a proper control 
system and power management. In the stand-alone 
operation mode of AC/DC hybrid microgrids, the control of 
power injection through the IC is crucial in order to 
maintain the system security. This paper mainly deals with 
a coordination control strategy of IC and a battery energy 
storage system (BESS) converter under stand-alone 
operation. A coordinated control strategy for the IC, which 
considers the state of charge (SOC) level of BESS and the 
load shedding scheme as the last resort, is proposed to 
obtain better power sharing between AC and DC subgrids. 
The scheme will be tested with a hybrid AC/DC microgrid, 
using the tool of the PSCAD/EMTDC software. 

S.Prakesh et al. (2016) 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 or micro 
grids. This hybrid micro grid allows different ac or dc loads 
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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. 

Enrique Rodriguez-Diaz et al. (2017) This paper proposes 
real-time Energy Management System (EMS) for a 
residential hybrid ac/dc microgrid. The residential 
microgrid is organized in two different distribution 
systems. A dc distribution bus which interconnect the 
renewable energy sources (RES), energy storage systems 
(ESS) and the building’s common facilities; while the 
apartments are supplied by an ac distribution system 
connected to the grid. This architecture avoids any 
modifications in the electrical installation that supplies 
energy to the apartments. A pure dc voltage supply is not 
yet a feasible approach for residential buildings. This 
architecture increases the overall efficiency of the 
distribution by interconnecting the RES and ESS thorough a 
dc distribution bus, and therefore avoiding unnecessary 
dc/ac conversion stages. The real-time EMS performs an 24 
hours ahead optimization in order to schedule the 
charge/discharge of the ESS, and the energy 
injection/consumption from the grid. The EMS estimates 
the RES generation based on the weather forecasting, 
together with stochastic consumption modelling of the 
building. The EMS architecture and the residential 
microgrid have been implemented and tested in a 
laboratory scale setup. The results shown how the 
operational costs of the system are effectively decreased by 
28%, even with non-accurate estimation of the RES 
generation or building parameters. 

Pouria GOHARSHENASAN KHORASANI et al. (2017) 
Considering the advantages of DC microgrids, the extension 
of the conventional AC distribution grid can be 
implemented using a DC microgrid. This justifies the 
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. In the new 
design, backto-back connections of two series and parallel 
converters, as well as the presentation of new controllers 
and simultaneous utilization of an earthing switch, are 
proposed. The proposed method guarantees the quality of 
the delivered voltage to consumers and the drawn current 
from the network according to the IEEE-519 and IEEE-
1159 standards under different power quality problems 
(e.g., interruptions, sags, harmonics, and any variation in 
voltage/current signals from pure sinusoidal). 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. 

Eneko Unamuno et al. (2018) Microgrids have been widely 
studied in the literature as a possible approach for the 
integration of distributed energy sources with energy 
storage systems in the electric network. Until now the most 
used configuration has been the ac microgrid, but dc-based 
microgrids are gaining interest due to the advantages they 
provide over their counterpart (no reactive power, no 
synchronization, increasing number of dc devices, etc.). 
Therefore, hybrid ac/dc microgrids are raising as an 
optimal approach as they combine the main advantages of 
ac and dc microgrids. This paper reviews the most 
interesting topologies of hybrid ac/dc microgrids based on 
the interconnection of the ac and dc networks and the 
conventional power network. After performing a 
description and analysis of each configuration, a 
comparative evaluation has been performed to highlight 
the most important features of each one. The future trends 
identified during the study also show that several features 
such as the scalability, modelling or design require further 
research towards the integration of hybrid microgrids in 
the power network. 

Moaz Al-Ibrahim et al. (2018) As a new developed concept, 
microgrids  evolved to AC/DC hybrid microgrids where 
each system, AC and DC, has its own generations, storages 
and loads. The AC and DC systems are linked with interlink 
convertor (IC) which transfers the power between the AC 
and the DC system depending on the specific requirement. 
In this paper, the control strategy of AC/DC Hybrid 
Microgrid is modelled using state space representation and 
regulated using the droop control. The output response 
which is IC current is simulated using MATLAB as open 
loop system, with Proportional Integral (PI) controller and 
with Linear Quadratic Regulator (LQR) controller. The 
simulation is performed for two cases of power transfer 
from AC to DC network and from DC to AC network. The 
LQR controller allows the power transfer in fast, robust and 
stable manner against various operational modes. In 
addition, the LQR controller can be implemented for the 
multiple input/multiple output system more efficiently 
than the PI controller.   

Pemila mani et al. (2018) The major advantage of the DC 
power systems over the AC system is that it can be 
integrated with new as well as existing load. The variability 
of the system allows to integrate and implement various DC 
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systems into various system. The renewable generation 
and its effective collaboration with DC systems which 
makes it more efficient than the conventional AC systems. 
AC-DC hybrid micro grid has advantages of both AC –DC 
system and enables user to integrate each power source 
with one another. In this work the performance of hybrid 
micro grid with PV system integrated into it for lighting 
system [LED] for a small industrial site is investigated. 
Theoretical and experimental results are used for the 
design of micro grid. The major part of this study involves 
use of Arduino based bi-directional converter for 
conversion from AC-DC system. 

Sheeba Jeba Malar J et al. (2018) Microgrid is a complex 
structure which is a localized group of electricity 
generation, storage and load which usually operates 
connected to a macrogrid. The quality of power delivered 
to the grid during interconnection is one of the key factors 
which determine the reliability of the microgrid and is 
affected due to various reasons which include electronic 
components that leads to equipment overheating, excessive 
neutral currents etc., which can cause voltage dip, flicker 
and unbalance voltage at the end user. The power quality 
level in microgrid has to be quantized and necessary 
analysis has to be done to investigate the power quality 
impact in microgrid network. In this paper the analysis of 
THD of the hybrid system with PV and DFIG in grid 
connected and islanded mode is studied using 
MATLAB/SIMULINK. It is found that the THD is reduced 
when both PV and wind are connected to the grid and 
increases when isolated. The major advantage of this 
analysis emphasizes that this system can be applied for 
highly nonlinear and variable PV and wind systems 
connected together with the grid. Simulation results also 
shows that this system is effective for microgrid with 
varying inputs. 

Conclusion:  

Hybrid AC/DC micro grids offer a promising solution for 
grid integration of various types of distributed renewable 
energy sources with an objective to minimize the 
conversion losses. An overview of hybrid AC/DC micro grid 
has been presented in this paper. Existing techniques for 
detecting islanding condition in the hybrid micro grid, 
control as well as protection strategies and stability 
analysis has been reviewed. The key issues and challenges 
for research and development have been highlighted to 
implement the hybrid micro grids practically. Application 
of Wide Area Measurement Systems (WAMS) needs to be 
explored for safe and reliable operation of hybrid micro 
grids. 
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