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Abstract: 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 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. 

 
Keywords: Micro Grid, Hybrid Systems, Islanding, AC / 

DC Converter, AC / DC Loads. 

 

1. Introduction 

 

Due to increase in deployment of different kinds of 

power generations and the grid has raised major concern 

with existing AC systems. Most of the micro grid with 

DGs and renewable energy sources operated in parallel 

with AC main grids. Since the majority of the power 

grids are presently ac type, ac micro grids are still 

dominant and purely dc micro grids are not expected to 

emerge exclusively in power grids. Therefore, dc micro 

grids are prone to be developed in ac types even though 

in subordinate[1-5]. Consequently, linking ac micro grids 

with dc micro grids and employing the profits of the both 

micro grids, has become interesting in recent studies. 

The idea is to merge the ac and dc micro grids 

through a bidirectional ac/dc converter and establishing a 

hybrid ac/dc micro grid in which ac or dc type energy 

sources and loads can flexibly integrate into the micro 

grids and power can smoothly flow between the two 

micro grids. Like other micro grids, the hybrid ac/dc 

micro grid can operate either in grid-connected or in 

islanding modes and the control system should be able to 

support the two operating modes as Well as transition 

between these modes. Therefore, a suitable control 

strategy to coordinate the operation of dc sources, ac 

sources and the IC is indispensable[6-11]. 

 

2. Proposed System 

 

A suitable MATLAB program is to be written with 

simulink presentation to achieve the small signal stability 

analysis for AC/DC micro grid modeling and IC micro 

grid modeling. During islanding condition and droop 

control strategy for individual micro grids. The 

frequency-droop characteristic and reactive power 

management voltage- droop characteristic. A 

decentralized control strategy based on two stage 

modified droop control for the IC interfacing dc and ac 

micro grids. Using the proposed droop method[12-16], 

the IC is able to perform power sharing between the two 

micro grids in the transition from grid-connected to 

islanding mode as well as during the islanding operation.
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Figure 1.

 

This paper is aimed to at a two stage modified droop 

method for the bidirectional power control of the hybrid 

AC/DC micro grid droop control strategy for individual 

AC micro grids and DC micro grids the main idea is to 

use the locally generated energy reducing the power draw 

from the grid. By applying power consumption control 

with the droop characteristic, the DC bus voltage is 

maintained within the acceptable range. To combine the 

smart DC grid with the AC grid in order to suppress th

DC bus voltage fluctuation using controllable loads and 

achieving the stabilization control of the AC grid using 

the grid side converter interlinking the DC and AC micro 

grid. The main objective is to operate in grid connected 

or in the islanding modes of operation[17-21].

 
2.1 Control Strategies for Micro grid Island Operation

 

The feasibility of control strategies is to be adopted for 

the operation of a micro grid when it becomes isolated. 

Normally, the micro grid operates in an interconnected 

mode with the medium voltage network; however, 

scheduled or forced isolation can take place. In such 

conditions, the micro grid must have the ability to operate 

stably and autonomously[22-26]. The need of reducing 

co2 emissions in the electricity generation field, 

technological developments in the micro generation 

domain, and electricity business restructuring are the 

main factors responsible for the growing interest in the 

use of micro generation  In fact, the connection of small 

generation units the micro sources (MS), with power 

ratings less than a few tens of kilowatts to low voltage  

networks potentially increases reliability to final 

consumers and brings additional benefits for global 

system operation and planning, namely[22

investment reduction for future grid reinforcement and 

expansion. 

Normal Interconnected Mode: The micro grid is 

connected to the main network, either being supplied by 

Figure 1. A typical hybrid ac/ dc micro grid 

This paper is aimed to at a two stage modified droop 

method for the bidirectional power control of the hybrid 

AC/DC micro grid droop control strategy for individual 

AC micro grids and DC micro grids the main idea is to 

generated energy reducing the power draw 

from the grid. By applying power consumption control 

with the droop characteristic, the DC bus voltage is 

maintained within the acceptable range. To combine the 

smart DC grid with the AC grid in order to suppress the 

DC bus voltage fluctuation using controllable loads and 

achieving the stabilization control of the AC grid using 

the grid side converter interlinking the DC and AC micro 

grid. The main objective is to operate in grid connected 

21]. 

grid Island Operation 

The feasibility of control strategies is to be adopted for 

the operation of a micro grid when it becomes isolated. 

Normally, the micro grid operates in an interconnected 

the medium voltage network; however, 

scheduled or forced isolation can take place. In such 

conditions, the micro grid must have the ability to operate 

26]. The need of reducing 

co2 emissions in the electricity generation field, recent 

technological developments in the micro generation 

domain, and electricity business restructuring are the 

main factors responsible for the growing interest in the 

use of micro generation  In fact, the connection of small 

ources (MS), with power 

ratings less than a few tens of kilowatts to low voltage  
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uction for future grid reinforcement and 

Normal Interconnected Mode: The micro grid is 

connected to the main network, either being supplied by 

it or injecting some amount of power into the main 

system. 

Emergency mode:  The micro grid operates 

autonomously, in a similar way to physical islands, when 

the disconnection from where the upstream of the 

network occurs[27-30]. 

The interconnection of two ac and dc sub grids 

via a voltage source converter (VSC) to facilitate a 

bidirectional power exchange 

reliability. The control of the interfacing VSC is achieved 

by two schemes; autonomous and communication

The autonomous control might fail to operate in a large 

scale islanded hybrid system due to the variations in the 

generation characteristics of the individual distributed 

generation (DG) units (such as droop coefficients or set 

points variations, loss/connection of units, etc.). A 

centralized power management controller is therefore 

proposed to achieve an accurate, efficien

power exchange. The proposed method can be 

generalized to large scale hybrid systems. Small signal 

stability analysis has been conducted to investigate the 

influence of the communication delays on the system 

stability. 

 

3. Simulation 
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tonomously, in a similar way to physical islands, when 

the disconnection from where the upstream of the 

The interconnection of two ac and dc sub grids 

via a voltage source converter (VSC) to facilitate a 

bidirectional power exchange and increase the system 

reliability. The control of the interfacing VSC is achieved 

by two schemes; autonomous and communication-based. 

The autonomous control might fail to operate in a large 

scale islanded hybrid system due to the variations in the 

tion characteristics of the individual distributed 

generation (DG) units (such as droop coefficients or set 

points variations, loss/connection of units, etc.). A 

centralized power management controller is therefore 

proposed to achieve an accurate, efficient and minimized 

power exchange. The proposed method can be 

generalized to large scale hybrid systems. Small signal 

stability analysis has been conducted to investigate the 

influence of the communication delays on the system 

Simulation Results 
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Figure 2. Simulation using battery source-1 

 

The above simulation nickel metal hydride is taken which 

has a nominal voltage of 2000V and with a rated 

capacitance of 200Ah.The time offset is varied up to 1 

here the reference voltage is varied. The measuring 

values such as voltage, capacitance and current values are 

taken from ideal three phase voltage current 

measurement. The value of C1 is measured up to 

3x104µH. The product of Vdc that is values of Iabc and 

Vabc is calculated as 6x104W. These input values are 

taken for the reference voltage and to calculate the output 

power. 

 

 
 

Figure 3. Simulation using battery source-2 

 

      The simulation is done for small signal stability 

analysis for the battery source which is taken as an input 

by measuring the current of the DC source using the 

droop controller method. Due to the fast dynamics 

DC/DC convertor is assumed to be a controllable voltage 

source.  The output of the previous simulation is taken as 

the input and the modulation index value is 0.1. Here it is 

proved that the reference voltage is equal to the output 

voltage. The PQ is the product of current and voltage 

which is 6x104 W by this it is proved that the output 

voltage is equal to reference value. 

. 

 
 

Figure 4. Simulation using SOFC-1 
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      The SOFC is taken as the DC input value with an 

initial current of 100A. The measurement of voltage and 

current is taken as input to monitor the constant power 

load the value of current is same as the initial current 

value with a voltage value of 1.18V.  

 

 
 

Figure.7.Simulation using SOFC-2 

 

      For the DC load modeling the majority of loads in the 

DC microgrid utilize power electronic converters for grid 

connection. These converters are regulated and the loads 

behave as a constant power load which is considered for 

stability analysis. The solid oxide fuel cell is considered 

as a DC source. The constant power is being regulated 

valued 4x104W. The value of negative resistance is 

3.18Ω.The stability analysis to provide constant power is 

maintained. A controller is designed using NOT gate. 

 

 
    

Figure.8.Simulation of AC microgrid modeling-1 

 

 
 

Figure.9 Simulation of AC microgrid modeling-2 
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     The aggregated AC source is a two-pole, three-phase 

synchronous machine, equipped with excitation and 

governor systems with Vrms value of 480V with a 

frequency of 50 hz with a mutual inductance 0.03039. 

The AC input given and voltage Vabc is measured as 

400V Fig 9 is taken as the input values. The machine 

synchronism is noted by machine SI unit. The voltage 

value from scope 5 is taken as input and fed to scope 7 

the voltage value is taken and power is calculated power 

5 is 200W and power 4 is 400W. The detail small signal 

modeling of synchronous machine is considered for the 

sake of brevity and squirrel cage motor is considered for 

this simulation. 

 

 
 

Figure.10. Simulation using PV array 

  

A photovoltaic cell which has Npar strings of modules 

are connected in parallel. A monocrystalline silicon 

which can produce micro watts to mega watts which 

requires very less maintenance. The active power control 

loop generates reference current using PI controller. The 

Voc value is 64.2,Isc value is 5.96 for the input PV array. 

The number of series connected modules per string is 30. 

The resistance value is calculated which is 1Ω. The 

reference voltage is compared with controllable voltage 

value which is equal to 12x104.  

 

4. Conclusion 

 

In this paper the stability of small signal stability analysis 

for the hybrid microgrid to analyzed. In order to reduce 

system equations and for the better analysis of the 

proposed droop controller, the dc sources and their 

individual droops are aggregated to form one combined 

dc source. 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 decentralized 

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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